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» BENIGN PAROXYSMAL PERITONITIS^ 

k. 

r>\ Sim‘i’\Kn Sm.M, M.D \\u< ) mk, A 1’ 

'Im nt tltK jmjkj t- to cUvcnbe m (kl.iil .m unusual titUKal s\n- 

(hi'UK wlurh at jiuslui little uudcrsKxtd aiul oftiu undiagnosed Tlic 
clnracttri'-tirc of tins disorder are constant and distmcli\c 

'1 lie s\ndrt»n)c is cli.iracteri/ed h\ rcciirreni panmsms of i-excic ab- 
donnnal pun with t\\«,r whicli ina\ be as high as lOs" F Chilliness oi a 
shaking chill nia\ accoin)Mn\ tin attacks liuoKeniont f>f the pcntoneuiu 
is indicated !i\ the subketne s\nijjtoni ot marked abdominal siirencss and 
the ohjectne finding of w idi spi cad. eM|uisite direct and rebound tenderness 
On t»rcasif»n true in\ohititar\ spicm eif the abdominal uall ma\ be noted 
"! hese abdominal signs art often so striking that to the surgeon lhe\ suggest 
an acute abdominal juriioniiie lesion Emergeuc) operation has been rc- 
{Katcdb urged 

Chest jxun of a pleuritic tjpc is fiefjuentlj present at some st.ige of the 
attack' Marked malaise, see ere prostration, intense nausea and eomiting 
arc almost constant characteristics Diarrhea is conspicuousl) absent 
Lciikoce ttisis IS a frequent finding An occasional case maj show' urticarial 
whcnls during the acute episode This <lisease aflects eoung people, often 
I beginning in the second or third decade and continuing for mane 3 ears 
Xceerthcless, tlue remain in good general liealth .md their disorder, cssen- 
tialle benign, continues without the dc\clopmcnt of au) persistent anatomical 
lesion and without ixirmaneut impairment of aii} i)h3Siologic function 

Although cases of an esscntialh similar nature ha\c been pre\'iousl3' 
described, emphasis has heretofore been laid upon the florid manifestations 
of cr3lhcma and purpura Tins has tended to obscure the fundamental 
clinical picture of a disease winch iisuall} runs its course w'lthout skin erup- 
tion of ail}' kind and with no bleeding tcndcnc}’ whatsoever To draw' at- 
tention to its distinctuc clinical features, the term "benign parox3'smal peri- 
toinlis" IS suggested until such time as classification becomes possible on a 
sound etiologic or pathologic basis 

*Rccc«\cd for publicaltoii No\ ember 13, 1944 

Trom llic Medical Services, Mt Sinai Hospital, New York 

Copiriglit, 1945, by The American College of Phjsicians 
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SHEPPARD SIEGAL 


Included in this report are five new cases observed by the author These 
are presented in clinical abstract and m table 1 as cases 1 to 5 In addition, 
data on five similar and probably related cases from the literature are tabu- 
lated in table 2 as cases 1 to 5 More detailed reference to two of these is 
made in the text 


Case Reports 

Case 1 A 38 year old white man stated that his illness began at the age of 13, 
with an attack of chest pain accompanied by fever of 104° F From then until about 
the age of 27 such episodes recurred at intervals of one oi two months In each at- 
tack there was chest pain, often bilateral, worse on inspiration Each episode was , 
febrile, the patient being acutely ill, prostrated and incapacitated for from three to five 
days Pleurisy or pleurodynia was diagnosed repeatedly. It is not certain that a 
friction rub was heard Localized areas of chest wall tenderness were frequently 
noted 

From the age of 18, occasional attacks were associated with abdominal pain 
At the age of 27 the abdominal pain became and remained the dominant featuie in 
all attacks At first generalized, it localized after some hours in the right lower 
quadrant Marked direct right lower quadrant tenderness was present and the diag- 
nosis of acute appendicitis was made repeatedly Diffuse abdominal tenderness, both 
direct and rebound, was invariably noted, occasionally accompanied by definite spasm 
of the right rectus muscle Nausea, vomiting, constipation and intense malaise weic 
tjpical of these attacks Chest pain might occur as the abdominal distress subsided 
It was the occurrence of this “pleurisy” which eonvinedd him of the essential identity 
of the two kinds of atUcks and led him to refuse all offeis of operation During an 
attack a ivliite blood cell count of 16,500 with 70 per cent poljnuclears was found 
In none of the paroxysms were any skin lesions ever obseived and there was never 
.iny evidence of gastrointestinal bleeding 

Neither the patient’s past nor personal histoiy shed any light upbn the natuie of 
his peculiar illness He appeared to be well-adjusted, absorbed in his ^\ork and with- 
out oiert neurotic trends The family history was of interest only in that a matcinal 
uncle had bronchial asthma None of the patient's five siblings had had any allergic 
mam fcstation or am disease similar to that from which the patient suffered 

For more than nine jears this patient’s abdominal attacks continued, at intervals 
varying from two weeks to three months In the intervals he remained quite well, 
cxccjit for occasional slight abdominal discomfort 

In an effort to ascertain the cause of his disease several complete investigations 
were made and the patient underwent a careful inter\al exploratory laparotoim 
Complete rocntgenographic studies of the gall-bladder, the gastrointestinal and gemto- 
unnar} tracts were ncgatiie Chest roentgenograms and an electrocardiogi am were 
normal. Blood urea mtrogen w.is 17 mg per cent, glucose 75 mg , cholesterol 180 mg 
with ester fraction 120 mg, phosphorus 3 5 mg and cakium 9 9 mg Hcterophilc 
•iiUibodi reaction was po'-itiic onl\ in 1 8 dilution Brucella agglutination was nega- 
ti\c Blood Wassermann reaction was negatuc Sedimentation rate of red cells w'.is 
normal during tand between episodes Inters al blood count hemoglobin % per tent 
white blood cells 8,500, poll morpliomiclears 66 per cent, hmphotitcs 29. mononuclears 
4 cosinophilc'* 1 per eent BromsuUalcm test of liicr function showed no retention 
in 3n minutes Gastric secretion cunc was normal Stool and urine examinations 
were normal 

At the intcrial operation no lesion vas found to account for the patient's attacks 
Snnll bov\cl lesions, Meckel s diverticulum and mesenteric adenitis were espccialU 
sought lor ’\n apja iidcctomv was performed but despite tins the patient's attacks 
‘ontnnifd uncb'Uigtd 
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Benign Paroxysmal Peritonitis 
Similar Cases from the Literature 
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M Mt.N IMinroMTls 


J hoiiMii'l) '■isnln- «<rt* nuilo tm x pos'-jhle .jlltTpii. lau'-c ul tin. futieul'i. jlliichb 
!MtrK«mus"t\ wou cv'-iutMlIv ucciii\c ‘•howmu *>nl\ Mi'-junon^lv positnc 

»riiC‘tt<viv to 5'q<,M , -sml vatlu tittnlK icMriilctl trnl flats Ind no mniicncc upon 
his s\;.,}\’oni' \ li-od <lni\ nkIiKcI no intoiimtmn Mihau.n icons lustainine j;i\cn 

three iiiriN \\ts.’K in tiNCfiidini; floHivjc to tin. hnnls ot toki.incc o\er a period of 
vfve' d 51 vOit!,s wss \Mthont oh'-cr\,\hk edict llowivir, the patient appeircd con- 
Mi'vfsl tint till use of ephcflnnc s^dplnte thru tnms .x da\ dninnislicsl the ftcipiencj 
»•' h s ttt->cJ.s fh’rniv the \ct prectshnir this report 

lat. J Thi-v w'(« i Jd \eir old white nnn wlnwe attacks of abilomnid pain 
hfvan "it 2“ . d h id occnm'-l snat dicn at inters iK ot one week to four months In 
tsiii .Xiiack there wa*. severe nsudh iramphke pain and tcndtiiif-s, hoth more marked 
m tne lowc'" pi a oi rlu ahdoniin. iiinsia md \oimtini:, lonstip itiun. Iiiikocstosis trom 
la withWMH'pir cenr pohmrileirs and festr \ar\inq fiom 100-102 5® F 
f>t. cvammitum dm mi; tin pirowsm nhound Undirncss was usuaUs siukinic, disteii- 
tum w IS shj;|.i, vn‘st,i disfit Ihe amte phase f»f the att icks lasted fiom 12 to 2 A 
hours, I »»: It V as two i<» three di\s ht fore nio't of llie alHlommal lendcincss and lire 
prostr;itni*i s'lhsidcfl Lticali* ition of pun and tenderness was most otlen in the riijlil 
'owir tjuidranl thoreh pam mit;ht hcitm m the kft side of the abdomen 

Alter t'”e scar of illness the julicnt nsiticcd the occurrence of chest pam of a 
pleuritic tspc which lollossctl the mijor .ibdominal phisc Shift of tendeiticbs from 
the U‘s‘ er akhm'eu to the rivtlit upper quadrant often w ith aemmp ms im; nb tenderness 
l'ci'*ldcfl the I'listi of this ‘ihtst 'iai;e‘’ Rtferred shoulder pam and acgrasation of 
psjn episa inspiration or with the recumbent position wire the usual aciompamments 
Xo fricuon rub was heird 

With nuns ot thi abilomitnl attacks, and otcasionalls hcissccn them, discrete 
S' bids S’, ere notid on iht face or forehtul Xo pcncralind urticaua ocemred On 
fi .e occa ion, tollossim>: seserc somitim:. mans tins pcltchiae sscrc seen m the c>c- 
Iids Xo jrt'^tromtcstinal hitcfhng had ever been obsersed 

lictwtcn attacks the pittcnl ssas usudls complttclj ssell Ilosscscr, minor 
al>onisc manifcstalioiis 11111:111 occur, such as .1 sense of great e\liaiistion with ab- 
dominal cranipuiiSi and distention \t such times facial pallor and an urticarial 
sshcnl might he noted These phenomena might presage a major episode or might 
pass off altogether iftcr a fess hours The {requeues of the attacks had not changed 
apprcciahls in recent scars although thes appeared somcss’hal less intense 

One sear after the onset of his dliicss an c\ploralors laparotomy ss’as performed 
during a mild attack ssith ncgatisc findings insofar as ans gross lesion ssas con- 
cerned But the surgeon noted that ‘Tlie boss cl lying 111 the losser abdomen and 
pels is shossed esidcncc of peritonitis manifested iiiainls bs definite but moderate 
injection ssliich insolscil cqualls the cecum, the ileum and the sigmoid There svas no 
LWidate or fihnn " 

The patient’ <= jiast hisiors mchidcd tsso brief episodes of drs pleiinsj in early 
south, chronic and recurring acute sinusitis, less severe m recent sears, .md acute 
.ippcndicilts ssith appenUeUoms four scars before onset of the present illness 

The f.amils liistors w.is of particul.ir interest His sister had recurrent ses'ere 
non-bloods diarrhea for fisc stars This ss'as belies cd psjehogeme until careful 
food Inals discos ered the existence of allcrgj to svheat, chocolate and coflfee Com- 
plete cure for the preceding six 3 cars follossed exclusion of these foods The pa- 
tient's mother had knossai eser since childhood of a gastrointestinal reaction to un- 
cooked apple A maternal uncle had bronchial asthma 

Iniradernwl skin tests ssere negatise and prolonged diet manipulations failed to 
demonstrate a specific food factor The most stringent diets did not pres’ent the 
occurrence of attacks The patient had undergone repe.ated ms'estigations of every 
pertinent kind roentgen-iay studies of the gasti omtestinal and genitourinary tracts 
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and of the 4;aU'hla<lilej \vc«c negaHvc KoentKoiu»i'r,nn‘< oi sion* ;unl vrjt 

uepatjvt Wood .uudutnntions for finitdl.i, fypi»oid and jurat^itltoid and for i>pluu 
lexer \\c»c ne};atne Ulmwl tlienm d Miidie. ntchahn}: nrt t niitopeit, fdmoNX, tal- 
einm. pho'-jthurn , M)dnnn. pot.e^sntni, and nnKni'-mm unc v ithiu nornrd limits 
Blood cholesterol xxas 3"() nn^. pet tent Inl<*r\al hlnud t mints nortnd lllootl 

sediincntalum rale dininji and after the altaiks wa* normal 

Attempts to ahoit attacks with aihendni and tifjofitnine tartrate laded. Kplic- 
dnne sulphite taken icjrnlailx tor sexeial daxh did not prcxtnt an .icuU aitae^v 
N’icotimc acid orallx in 200 inj? ilo-atte at txxo to time hour inteivds appe trod on ofu 
iHcasion to delay hut did not prtxcut a piroMsiu 

Ciixe S '1 Ills was au IS >cn «itd while male wlm in earl^x rhildhof>d had an at- 
taek of sex ere pain in the rijtht side «i the iliist and afnlomen accompmud hx fexer 
He was then well until the age of 13 xxhtii he had another similar attack lasting 
several daxs and he retailed tliat it xxas painful to moxc oi walk It xxas thought 
he might have had a gall-hladder attack Si\ months later another attuk occuircd 
and then more and nioic frequentlx Uccentlx the interxal helxxeen attacks Ind hecii 
only two weeks and for a short time they occurred exery fixe d.iys 

Description of au axerage episode is as folloxxs; for ahuoM a full dax there xxas a 
prodiomal period charactenred hy a sense oi shiggisluicsi, utid of being worn out 
Pain appeared diffusely across the xxhole abdomen, often radiating into the fi.inks or 
exen to the left shouldti. Pam might begin in eithei suit of the alKloiiien Nausea 
xxas usual hut vomiting uiicoinmon during the attacks 'Jhe tcmiierature usu.illv 
lose to 102“ to 103“ !•' Abdominal tenderness, direct and rehouiul, xxs'is marked 
'Ihioughout the attack and for one or two daxs afterxvards the abdomen xxas sore and 
xxalking painful The duration of each episode xxas txvo to four days In the pre- 
ce<hng fexv years there xxas no chest pain at all Leukocytosis as high as 18,000 had 
been present, but the poly morphonuclears numbered only 64 per cent Eosinophilia 
xxas nexer obserxed No skin eruption or bleeding tendency xxas cxer noted Betxxecn 
attacks, each of xxlucb was acute and completely disabling, tins patient xxas altogether 
well 

One year before bis admission to tlic Mt Sinai Hospital an appendectomy was 
done, xvithout thorough exploration Ten days later the patient had one of Ins usual 
attacks and they continued to recur as before Despite careful roentgen-ray inxesti- 
gation and blood studies, chemical, serologic and hematologic, nothing was found 
which offered a clue as to the cause of this patient’s illness Blood urea nitrogen, 
glucose, cholesterol, phosphatase, amylase, blood culture, bile cultuie, and spinal fluid 
studies were all xvithm normal limits Duodenal drainage xxas negatixe Fragility of 
red blood cells was normal Hemoglobin xxas 98 per cent, xvhite blood cells 1,200, 
with normal differential Blood sedimentation time (Linrenmcier technic) ox'er txxo 
hours for 18 mm fall 

This patient had developed typical ragweed hay fever in the preceding txxo years 
Skin testing showed four plus reactions to ragweed and to dust but food tests xvere 
negative other than one plus responses to grape, pineapple and cucumber A paternal 
uncle had lagxveed hay fever, the family background as to allergy being otherxxise 
negative 

Repeated clinical testing with the suspected foods did not precipitate any ab- 
dominal attacks Careful food diary, repeated trial diets and forced feedings failed 
to establish a definite relation betxvecn the ingestion of certain foods and the occurrence 
of the patient’s attacks 

Unfortunately the patient lapsed fiom observation before the effect of any phar- 
macologic agents upon his attacks could be determined 

Case 4 The patient xvas a 37 year old white male For 12 yeais he had had 
recurrent episodes of fever, abdominal and chest pain, nausea and vomiting During 
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?i'nc l»c Inti Inti iut'pn.il »tlmnM<in<. uKluchng .i »t the M.iyo Clinic, in 

in ci^orx In nnn\c1 tlir nn^tcrx t'l Un <h'-ca<c 11c linl li.ul jir.ulKilI\ c\crv con- 
vex U‘V t\|>c nj i'i\c*-n}Mtnm winch micht ln\c am hc.mnj;: upon hn tli'-ui<kr 

'H t 5 Utici.v ctne.alU lo’lowet! llin patJenu Jlicic w.n nt-uilli ,i piti- 

tho .nl pfitt'l 111 whuh he tch voiiic fjtncr.il nnlai'-t ami a t-tn'C <»t lieini; *‘kl down ’ 
P.c iit'-uh licirm wuh cpi^M'-tm •« left upper quadrant pain, often ciampliKe 
a tntine 'lliii smTet'‘«l '•onitwhat in ‘•e\tiU\ and at tin. sinic linic tlie pitient felt 
lodlx o- nneht enn h*\e a ‘•hihinq chill llis tcinpctainre ro'-e tiMialk to 103'’ oi 
}(‘4 iC ’Hie p*-!!! tended to diift toward the iieht upper qindiaiit where it fiinlly 
hn'-dre-' It wa' ottiti notudhlv ns:i;ra\ itcd hy hieathiiK' and might then he acctnn- 
totnetS h, n^ht <htn5ldcf imti 'Hie pntieul wa*- inodcratcK pro^traicd and n-'Uill\ had 
to rtnnm in ’ti! Unco to •-iv di\« 

I'lnvual tMinin lima dm nig the ittatk revealed quite m irked right upjier qiud- 
- n* tendenuvs wUht'nnlelinitc '■pnm. at timei flight tendcrnc<'> over the lower rihs on 
the tiuh*. iKith. antcriorlv and pu'^icriorlv llis signs had novel hecn such as to suggc'>l 
a i.eevl to. nrgen* ojveration Because of the localir-ation of ilie p.iiiem’s svuipioms 
and M*,n^ in the nglu iipjicr quadiant, the iliainiosis of icute inllainniation involving 
tne gaU'hiadder or the tight kulncv hid iKtn made mo'-t often However, ••cveral 
con ptete roentgen-r*v ••ttidics of lavih gall-hfadder and tirmarv tract were negative 
On '-cvtral i»cci>iom diaphragmatic pltmivs was sinj^csted \o pnhiionarv signs 
were ever jire-cnt \ pleuritic friction rub was not itsuallv oliseived hut, .iccordmg 
to the jiatic.il, had 1*een notetl on one occasion 

Kiventgtnognni'- ot iht chcM and complete g.asiroinlcstinal workup on several 
occasionv wee notmal Kcj*c.itei! hloml cultures, urine eiihurcs. stool cultures, and 
culufts ot suiu'' vv.a^hmg•. tcvcilei! no sigmficant organism Numerous smears tor 
md.''’-nl jiarasites and a varictv of serologic reactions (Wassermann, heteroplnlc, 
tggUilination tor tvjdioid jiirilvphoid ind Bnicclln, and Fch\-\Vcil) were negative 
BIihkI OiciUical Studies including total protein delcrmin.itinn were normal as were 
routine urine .uialvscs and most hlood counts On one occasion during an attack 
the white cell ctamt was 12,700 with 76 per cent polvniorphonuclcars A single hlood 
count v» hilc the patient was well showed 7 per cent cosmophiha During this admission 
sternal marrow .md muscle biojisv were both nontial 
^ Because of the unusual character of the patient’s illness and the dift'icuUv m ar- 
riving at a sitisfactorv diagnosis he was suspected of a profound jisv choncurosis or 
oi being .in oulnghl m.dmgcrer In the hospital he was closely observed while having 
Ini' temperature taken and it w.is found that the temjicrature nses were genuine In 
a recent evaluation of his jiersonalilv In a comjietcnt psychiatrist, it was concluded 
that although he might h.ive emotional difiicuUics it was extremely unlikely that 
jisy chogenic conflicts had any hearing on his illness 

In his personal, jiasi and family history only tlic following appeared pertinent 
In childhood he had had two or three episodes of jilcurisy with fever A matenial 
uncle had hay fever From the allergic jioint of view, skin tests revealed only slight 
jiositive reaction to flounder, chocolate, pepper, onion, and tea These skm reactions 
liad no significance as judged by careful clinical trial Tins patient, however, was not 
cooperative enough to exclude food allergy as a possible cause of Ins disease The 
cfiect of adrenalin or other agents upon his attacks is not known 

It is an amazing fact that after 12 years of illness he was otherwise quite well 
The only evidence of jirogression of his dise.ise was that whereas at first his attacks 
occurred only two or three times a year, they had become monthly occurrences 
Between attacks he might feel entirely well or he might be troubled by slight ab- 
dominal discomfort or malaise He had lost no weight and had been able to carry on 
his job 

Co^r 5 This was a 38 year old white man who at the age of 12 had h.id an 
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attack of abdominal pain diagnosed as acute appendicitis, with tin ee i ecun ences yearly 
for three years tliereaftei For ,in inteival of three more yeais he was pi one 
to repeated episodes of fatigue, nausea and a shaking chill without abdominal pain 
From about the age of 18 to the time of admission, abdominal pain had .igain become 
the outstanding symptom A typical paroxysm would begin giadually with a sense 
of pressure in the light lower quadrant, spreading over much of the abdomen 
Tenderness and pain followed, which likewise usually staited in the lower abdomen 
and spread upward The pain remained severe for 18 to 24 hours, but geneial ab- 
dominal soreness persisted for two to three days after the acute stage had passed 
The temperature often lose as high as 102-103° F, and might even reach 105° F 
The febrile stage did not usually last longer than 24 hours Nausea was frequent, 
vomiting occasional Diarrhea was consistently absent, the bowels being constipated 
or regular The patient was usually confined to bed for one or two days During 
the attack there was usually a sharp loss of weight The patient had never at any 
time observed skin lesions of any type or bleeding tendency of any kind 

Ten years previously tlie frequency of the attacks increased to every two months 
and more recently tliey became still more frequent so that in the preceding 12 montlis 
the patient had had 22 major paroxysms As a result the free interval was often only 
eight days The longest interval had been six months, which occurred six years ago 
Despite the intensity of the paroxysms and their increasing frequency, the patient 
felt well and vigorous, retained a good appetite, maintained his weight and, thougli 
handicapped, was able to carry on his business actively 

In one out of every five attacks the pain localized ultimately in the right upper 
quadrant and took on a pleuritic character, being distinctly aggravated by breathing 
Pain in the right shoulder might then be present Because of the sharpness of the 
pleuritic type of pain the patient was unable to he down or sleep This syndrome 
might last three days 

The physical findings during an attack, or shortly after, are described in tlie 
following note taken from the report of the Consultation Service at Mt Sinai Hos- 
pital “The patient had an attack of pam in the right upper quadrant and lower right 
chest last night The pain was more marked on inspiration His temperature was 
100° F (p.o ) Physical examination reveals rigidity and tenderness in the right 
upper quadrant Jarring of the chest causes pain in the right upper quadrant There 
was also slight rigidity of the right lower quadrant Fluoroscopy showed botli leaves 
of 'the diaphragm to move well 

“The negative gall-bladder roentgen-ray, the history of previous attacks beginning 
with pain across the lower quadrants and shifting after 24 hours to the upper ab- 
domen and accompanied by nausea and fever suggest that the attacks were caused 
by recurrent appendicitis The presence of abnormal signs in the right upper quadrant 
suggests that we are dealing with an infrahepatic inflammatory process which is best 
explained on the basis of an appendicitis with the appendix situated high m the 
abdomen ” 

The surgical consultant agreed with the above opinion and advised exploratory 
laparotomy 

It IS evident that the acuteness of the abdominal findings during this patient’s 
paroxysms was such as to simulate closely an acute surgical abdomen He refused 
operation and at the time of this report he had not been explored either in a free 
interval or during an attack 

In 1936, 1937, 1938, 1939, 1940 and again in 1944 the patient had repeated - 
roentgenographic and other studies Gastrointestinal series, cholecystogram, barium 
enema, intravenous pyelogram and flat plates of chest and abdomen were all negative 
Basal metabolic rate was — 3 per cent Electrocardiogram was normal Blood Kahn 
reaction and agglutination tests against brucella were negative Blood non-protein 
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than 24 hours The relationship of fatigue, exertion, worry and othei overt 
psychological factors to the attacks is debatable - 

2 Abdommol and Chest Pain Abdominal pain is one of the essential 
symptoms At first it may be diffuse and cramphke or on the other hand 
it may be localized in the upper or lower abdomen witli a steady and gnawing ^ 
charactei Localization is prone to occur m the right side of the abdomen, 
especially in the right lowei quadrant, as m four of the five cases Ab- 
dominal soreness rather than actual pain may sometimes be the first in- 
dication of an attack, preceding the occurrence of actual pain When the 
.upper abdomen is involved, the pain often takes on a pleuritic character and is 
accompanied by pain in the shoulder, tlius suggesting diaphragmatic irrita- 
tion In three cases (1, 2, 5) lower abdominal tenderness spread upward in 
occasional attacks and led to a chest phase almost distinct from the first or 
abdominal stage At these times marked chest wall tenderness was elicited 
No friction rub or pulmonary signs were audible 

. In case 1 recurrent “pleurisy” was present for years before abdominal 
pain appeared as the primary symptom These paroxysms of chest pain were 
accompanied by fever rising to 103 or 104° F After 14 years the patient 
became subject to bouts of abdominal pain with a syndrome identical with 
the other cases 

3 Fever Fever is characteristic of the disease On rare occasions an 
attack may be afebrile, but some fever is an almost invariable accompaniment 
Most often there is an abrupt rise to 102° or 103° F, but the temperature 
may even reach 105° F and with a shaking chill Occasionally the febrile 
paroxysms may be the predominating clinical feature and the patient be 
closely studied as a case of “fever of unknown origin” (case 4) The dura- 
tion of thfe fever is usually not more than 24 to 36 hours A slight sec- 
ondary rise may accompany the ‘chest phase’ as in cases 1, 2 and 5 

4 Abdominal Signs Marked direct and rebound tenderness are cliar- 
acteristic of the acute abdominal crises They are indicative of the under- 
lying peritoneal irritation At first localized and most often in the lower 
abdomen, these signs become almost generalized throughout the abdomen 
Some abdominal soreness persists for two to three days The patient often 
walks in a typically stooped posture to relax tension upon the tender ab- 
domen This may be noticeable at the very beginning of an acute episode 
Distinct spasm of the abdominal wall has been noted at times in two of the 
cases, 1 and 5, thus completing the picture of a “surgical abdomen ” It 
was absent in the other cases Moderate abdominal distention may be 
present 

5 Systeimc and Gastrointestinal Manifestations Marked prostration 
and malaise characterize the acute phase A sense of profound exhaustion 
may precede the actual onset, or may be the chief symptom of an abortive 
episode m association with abdominal crampmess and distention General 
muscle achmess and actual muscle soreness may follow an attack 
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of no clinical significance In case 3 maiked reactions to ragweed and house 
dust were piesent and weie of significance for the patient’s nasal symptoms 

Careful investigation by means of trial and addition diets in cases 1, 2 
and 3, failed to reveal causative food factors In cases 4 and 5 this was 
still to be carried out in an exhaustive manner, though elimination diets 
yielded no information m case 5 

9 Operative Findings, In only one of the five cases (case 2) was 
laparotomy performed during an acute paroxysm In this instance the 
sole finding was definite injection of subserosal vessels of the visceral peii- 
toneum in the lower abdominal cavity In this case appendectomy had been 
performed for acute appendicitis four^ years before tlie onset of the present 
illness In two other cases (1 and 3) appendectomy did not affect the 
course of this disease Careful interval exploiation in case 1 revealed no 
mtra-abdominal lesibn whatsoever No laparotomy was done in cases 4 
and 5 


, Pathology and Etiology 

* 

The clinical characteristics of this syndrome offer a clue to its funda- 
mental pathologic mechanism It may be fairly assumed from its prolonged 
course punctuated by febrile paroxysms that the essential lesion consists of 
^ some form of acute readily reversible inflammatory reaction Certain ob- 
servations indicate more precisely the probable nature of this reaction 
Thus, the association of urticarial wheals with the attacks in case 2, together 
with the operative finding m the same case of hyperemia of the visceral peri- 
toneum in the lower abdomen point to a vascular response of dilatation and 
hyperpermeability. ' 

From the available clinical evidence the site of this vascular reaction may 
also be postulated The outstanding physical findings are tliose of marked 
peritoneal irritation, which coincides ’^ith such opeiative findings as are at 
present available Thus, the tissue reaction which gives this disease its dis- 
tinctive clinical character takes place in the visceral peritoneum Whether 
this IS the primary site of reaction or whether it is secondary to an intestinal 
mucous membiaiie response cannot be stated An enteritis alone Would not 
produce the marked direct and rebound tenderness which are invariably 
present Furthermore, diarrhea would be an expected symptom and this is 
invariably absent during the typical paroxysm 

Although the disease may well be enteric in origin, it might be conceived 
of as an unusual form of recurrent acute serositis The history of pai oxys- 
mal chest pain in case 1 which preceded the abdominal syndrome by several 
years, and the unusual rheumatism in case 5 suggest that the pathologic 
process may in\oKe other serous membranes as well as the peritoneum 

The suggestion that this syndrome has its basis m a form of vascular 
disease prompts speculation as to its possible relation to other systemic vas- 
cular disorders Attention logically focuses first upon the “Erythema 
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Group” of Osier within whose broad category at least one case similar to 
those 111 tlie present series may be found Thus, in Osier’s very first paper 
on the visceial complications of the erythema group, ^ case 1 possesses many 
of the ear-marks of this syndrome a man of 27 who for eight years had 
attacks of severe abdominal pain, vomiting and fever followed by abdominal 
soreness Skin erythema, a prominent finding at first, was absent in the last 
two years of obsei\ation All diagnostic procedures then available were 
negative 

Again in a later paper - Osier notes with respect to the gastrointestinal 
symptoms of visceral er}dhema that “the manifestations may be for }ears 
abdominal without skin eruptions ” On the other hand it should be noted 
that within the “Erythema Group” are included cases characterized by gross 
hemorrhage from the kidneys and gastrointestinal tract, by termination m 
uremia, or by endocarditis, pericarditis and an ultimately fatal, febrile 
course Such clinical phenomena appear altogetlier foreign to the syndrome 
here described More recent clinical contributions to the study of the vis- 
ceral manifestations of cutaneous erythema fail to shed light upon the present 
problem * It may be suggested that just as other diseases, notably acute 
lupus erythematosus, ha\e been split off from the general category of Osier’s 
erythema, so too this disorder now warrants separate classification 

The association of abdominal pain with angioneurotic edema, particu- 
larly of the familial type, was likewise given particular emphasis by Osier ® 
Single episodes of great seventy and simulating acute intestinal obstruction 
have been described® However, the occurrence m the course of angio- 
neurotic edema of a syndrome of the type here described has not been 
reported 

Abdominal pain is a piimary characteristic of Henoch’s purpura'^ In 
most case reports isolated acute attacks of considerable violence are reported, 
which simulate an acutely inflamed abdomen,® but evidence of gross gastro- 
intestinal bleeding is usually present,® and actual cutaneous purpura occurs, 
though it may be delayed Renal involvement, a frequent characteristic of 
Henoch’s purpura which often leads to a fatal issue, likewise distinguishes 
that disease from the present syndrome 

As with other varieties of the "Erythema Group” Henoch’s purpura in- 
cludes certain cases of a milder type which tend to be of prolonged duration 
with lepeated attacks In such cases the clement of purpura may be so 
slight as to laise the question whether one is dealing with the •same disease 
Evidence of visceral bleeding is likely to be absent altogether Altliauscii, 
Deanier and Kerr,*® m an excellent paper. "The False Acute Abdomen 
Henoch’s Purpura and Abdonimal Allergy,” have described several such 
instances The clinical features of four of these are of the greatest interest 
for an undci standing of the present syndrome They are included as cases 
1 to 4 111 table 2 Three of these closely approximate the clinical picture of 
the disease here designated as benigpi paroxysmal peritonitis They are 
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characterized by recurrent attacks over many yeai s of severe abdominal pain 
and tenderness with high fever and leukocytosis In two instances the 
paroxysms had continued for 20 aixd 24 years ever since onset m very early 
childhood These two patients were brotheis In the third case the dura- 
tion W 5 S seven yeai s at the time of publication 

The first two cases exhibited rathei mild cutaneous purpuia on a few 
occasions but otherwise the attacks were witliout skin eruption In case 3 
erythema was a fiequent accompaniment of the acute episodes, but no pur- 
pura occurred Interval eosinophilia was present at times in cases 1 and 
2 just as has been observed in cases 4 and 5 of tlie author’s series Marked 
leukocytosis and polynucleosis were characteristic of the acute attack in 
each of these cases In contrast with the piesent gioup, however, spasm of 
the abdominal wall appears to have been a striking finding . • 

Another interesting parallel is offered by tlie second case in which re- 
current pain in the ankles and knees, occasionally with redness, was present 
between 11 and 20 years of age This resembles the similar syndrome in 
case 5 of the author’s group In neitlier case was theie any direct relation 
between these attacks and those affecting the abdomen but the Henoch- 
Schoenlein pattern is evident and it appears piobable that this peculiar form 
of rheumatism is another manifestation of the same underlying disorder 
In none of these three cases whicli parallel the pi esent syndrome most 
closely was it possible to establish any definite cause or to influence the 
general course of the disease The fourth case, taken from the same paper, 
presents a syndrome very similar to the one under discussion Howevei, 
this patient’s disease was of a comparatively short duration A temperature 
rise was apparently noted on but one occasion The operative finding of 
urticaria of the visceral peritoneum makes this a case of particular interest 

Case 4 {table 2) A woman of 31 had suffered from childhood to tlie age of 14 
from recurrent attacks of abdominal pain and vomiting All her life she had been 
subject to urticaria, hay fever and hemorrhagic manifestations such as petechiae, bleed- 
ing from the gums, epistaxis and profuse bleeding from small cuts 

At the age of 30 the patient had an attack of severe epigastiic pain, radiating to 
the back, with nausea, profuse s.ilivation and drenching perspiration The pain 
lasted several hours Nausea and upper abdominal tenderness persisted for several 
days Blood, urine, cholecystogiaphy and gastrointestinal series were all negative 
Six months before admission the patient began to have frequent similar though 
less severe episodes For a while tincture of belladonna appeared to be of some 
value and atropine gave spectacular but temporary relief during an attack Physical 
examination revealed marked abdominal hyperesthesia, general abdominal tenderness 
and rigidity, all more on the rjght side Temperature was 100 4° F , white blood cells 
11,500, normal differential Exploration of the abdomen disclosed small whitish 
papules on the visceral peritoneum, especially numerous over the appendix Ap- 
pendectomy was performed Microscopic examination showed edema of the sub- 
serosal tissue The attacks continued until later skin testing revealed sensitivity to 
several foods including wheat With elimination of wheat products, the attacks have 
occurred only rarely and in a mild form 

This case differs from those of the author’s series in having positive skm 
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reactions to foods, at least one of which was of apparent clinical significance 
The marked improvement whidi evidently followed exclusion of the offend- 
ing food factor warrants the conclusion that in this instance tlie abdominal 
syndrome was due to food allergy Further consideration of abdominal 
allergy due to foods in relation to benign paroxysmal peritonitis is warranted 
in the light of these observations 

Gastrointestinal reactions due to food hypersensitiveness may be of acute 
or chrome types The acute reactions are usually characterized by seveie 
colic, nausea, vomiting and diarrhea Often there is urticaria or angio- 
neurotic edema as well Such manifestations first described as forms of egg 
poisoning were also graphically presented in 1909 as a form of “Buck- 
wheat Poisoning ” Despite the title, early experiments with skin testing 
are included, which revealed the exquisite skm hypersensitiveness to the spe- 
cific food allergen which is t)'pical of the acute, immediate gastrointestinal 
reaction Additional cases with similar symptomatology have been described 
repeatedly More violent reactions characterized by vasomotor col- 

lapse and even deatli have been obseived 

Purpura, clearly due to food aller^% has been described by Alexander 
and Eierman and also by Kahn In some of these cases abdominal 
pain was present, but none of them presented the clinical picture with which 
this paper is concerned The presence of fever and marked abdominal 
tenderness, direct and rebound, constitute essential cliaractenstics of this 
disorder Few reported instances of food allergy include these phenomena 
In this connection Rowe states “The fact that acute allerg> may produce 
fever as well as leukocytosis must be kept in mind in differential diagnosis 
Eosinophiha moreover is not necessarily present in allergy ” He also cites 
a case illustrating the occurrence of fever and acute abdominal findings 
apparently as an allergic response to a specific food 

“A man of 39 « ith increasing pain in the right side of the abdomen, particular!} 
right upper quadrant for 15 }ears Distention, belching, canker sore, coated tongue 
Appendectoni} without results six }ears before Spastic constipation and diarrhea 
“Three years ago sudden se\ere left lover quadrant pain, great tenderness, in- 
creasing feier, leukocitosis indicating emergeno} operation Diffuse congestion of in- 
testinal coils in lowei abdomen w ith considerable graj sterile fluid 

“Later, idiosyncrasy to crab found responsible for similar though milder attacks 
Gastrointestinal series, barium enema, stools, neg Well for two >cars with eliinina- 
tion of se\ eral foods Skin tests neg ’ 

The operative findings in this case are reminiscent of those in case 2 of the 
present series and the clinical picture is similar Because of the relatnc 
paucity of precise clinical data this case is not included in table 2 

As further suppoit of his contention that fe\er may constitute an allergic 
reaction to food, Rowe quotes a colleague “who obserxed a patient in whom 
sensitization to milk produces a temperature of 105'’ F “ He aFo cites a 
case of a lad of 19 with recurrent attacks of fe\er from 101 to 10.*'' I . for 
several dajs c\er} twci to three months for 12 jears He became entirely 
well while under obser\ation for more than two jears on a milk-free diet 
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Additional evidence for the occurrence of fevei in allergic leactions to 
food may be derived from a leport by Carr “ in which there is rather biiefly 
noted the development of fever as high as 102 4° F , together with headache, 
drowsiness and joint ’pains when a man of 35 was placed on a Sippy regime 
for duodenal ulcer The symptoms subsided when the patient was taken off 
milk but the experiment was not repeated 

L P Gay®® notes an instance of agonizing lower abdominal pain in a 
man of 40 Temperature of 102° F and leukocytes to 17,000 were present 
The abdopien was rigid, distended, with marked tenderness in both lower 
quadrants The pelvic colon was palpable, spastic and very tender The 
patient had had a seveie gastrointestinal upset from pork two yeais before 
and the evening before this attack he had eaten pork sausage The attack 
subsided spontaneously but a similar though mild episode followed the eating 
of cooked pork at a later date 

A more lecent paper by Hampton is concerned with Henoch’s purpura 
based on food allergy It includes one case which has some points m com- 
mon with tlie syndrome under discussion Thus, in addition to abdominal 
pain some febrile response was noteci which disappeared when the suspected 
foods, eight in number, were finally eliminated from the diet Skin tests 
were negative Two features of this case differ from those here desciibed 
diarrhea was a striking symptom and the patient’s attacks responded 
dramatically to hypodermic adrenalin 

Many of the above-cited examples of food allergy have features m com- 
mon with the syndrome of benign paroxysmal peritonitis and some faiily 
closely approximate it However, within the proved allergic group only 
one case, repoited by Cooke,®® presents the complete clinical syndrome In 
this case cure was effected by exclusion of a single food, milk 

Case 5 {table 2) A young woman, age 24, suffered with recuirmg attacks which 
began when she was two weeks old In early life the frequency was once a month, 
the longest peiiod of freedom being 10 weeks For a year the attacks occurred weekly 
In each attack there was a prodromal period of uneasiness, anorexia and abdominal 
discomfoit lasting seveial hours Some mild attacks did not go beyond tins stage 
Next there was a crescendo period with rapid increase of prostration, abdominal colic 
and generalized pains Fever, i ising as high as 104° F , and leukocytosis as high 
as 28,800 were then present No eosinophilia noted The abdomen was rigid, 
with tenderness at times as extensive as in general peritonitis, but varying m the 
location of maximum sensitiveness There was constant nausea, belching and 
\omiting This stage lasted from eight to 16 hours and was followed by a peiiod of 
rapid recovery She then felt well and quickly regained the foui or five pounds 
which she had lost in the attack Exploratoiy laparotomy was done at the Johns Hop- 
kins Hospital and the appendix remo\ ed It was without effect 

Intraderinal tests were entirely negative The family history for allergy was 
negative Ho\\e\er, it was decided to exclude those foods most commonly taken 
from infancy onward Hence milk, eggs and meal weie eliminated from the diet 
The .ittacks stopped IMilk was subsequently added to the diet on tw'o occasions and 
the well recognized prodromal symptoms appeared at tlie end of tw'o days Aftei 
these two experiences the patient could not again be induced to take milk When last 
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seen, after a nine year follow-up the patient had been free of all attacks She ne\ er 
touched milk and was not then willing to repeat the experiment 

The sudden cessation of attacks of 24 years’ duration by the withdrawal of milk 
and the reproduction of mild attacks on two occasions by the use of milk seem to 
warrant the diagnosis of an allergy ^ 

Despite the extremely .early onset of the disease at two weeks of age the 
identity of clinical characteristics leaves little room for doubt that this case 
IS an instance of the syndrome here discussed The abdominal spasm is 
somewhat unusual, but similar to several of the cases observed by Althausen, 
Deamer and Kerr This case proves that paroxysmal peritonitis, with high 
fever and leukocytosis can be caused by food hypersensitiveness 

Cooke’s case possesses additional interest because it was originally pub- 
lished in 1908 by Janeway and Mosenthal'® as “An Unusual Paroxysmal 
Syndrome Probably Allied to Recurrent Vomiting” These writers, then 
in complete ignorance of tlie cause of their patient’s illness, made the follow'- * 
ing observations w'hich logically apply to the whole syndrome of parox) smal 
peritonitis “It seems most unlikely that any inflammatory focus could con- 
tinue for so many years to produce exactly similar attacks without leading 
to more serious consequences or giving other evidences of its existence ’ 
The clinical accuracy' of this point of view is such that no attempt will be 
made to discuss obscure organic causes w'hich could not possibly explain this 
unusual syndrome 

A further observation from the same paper is likewise pertinent to the 
present problem “As for the ubiquitous diagnosis for all unexplained 
crises, hysteria, w'e think that scarcely' w'arrants serious consideration Hy s- 
terical pain is common, hysterical fever may exist, hysterical leukocytosis 
seems out of the question " It must be granted that in the light of present 
concepts of the psy'chosomatic causation of disease one cannot altogether 
exclude the possibility of a psychogenic component in this bizarre syndrome 
Certain observations in the author’s series likewise proMde support for 
the allergic theoiy' The clinical course of the disease fits Avell into the 
allergic category, for it is paroxysmal, benign, and its onset is in early life 
The vascular dilatation and hyperpenneabihty w'hich seem to comprise the 
essential lesion of this disease are likewise typical of the allergic response 
The high fever alone does not suggest an allergic reaction Howc\cr. as 
has been showm, febrile reactions may be due to food allergy It may in- 
cidentally be noted that other well established forms of allergic reaction such 
as serum disease are ty pically' febrile 

Foui of the fi^e cases in the present series give a positnc familial lii'-toit 
for allergy' In case 2 this was particularly of the ga'^trointcstmal type 
Case 3 is himself clearly an allergic indn idual Another i)ossil)ly sigtuficant 
obser\ation is the occasional inter\al eosinoplnha noted in case*- 4 and 
All they findings add their weight to the thesis that this dist.a‘>e helo'1g^ 
within the allergic catcgoiy Rather indirect c\idcnce against this is tlu 


18 


SHEPPARD SIEGAL 


lack of response to hypodermic epmephiine administeied m the acute* 
episode (cases 1, 2 and 5) 

A more serious argument against the allergic postulate is the difficulty 
in discovering any causative allergic factor It would be tempting to con- 
clude from some of the observations already noted that all cases of benign 
paioxysmal peritonitis are due simply to food allergy Such an assumption 
IS not warranted by the available experience In three of the author’s series 
'careful investigation has not levealed the causative food allergen In the 
remaining two cases less complete study has likewise been negative The 
delayed form of food allergy with negative skin tests is a notoriously com- 
plex problem In some instances, despite carefully kept food diaries and 
stringent I adherence to trial diets, the offending foods may escape detection 
However, efforts along these lines must be continued as food allergy is at 
present the only available clue to possible cure of these cases 

It IS possible that some other allergic mechanism operates in those cases 
without evident food hypersensitiveness Bacterial sensitization, whether 
to upper respiratory or gastrointestinal flora, is a lather remote possibility 
There IS no convincing evidence, either from -the clinical or laboratory point 
of view, to support this theory If such bacterial vasculai sensitization 
were postulated it would be of a different order from that possibly active 
in acute lupus erythematosus disseminatus Nor would it be related to the 
type of vascular allergy which is characterized by marked blood and tissue 
eosmophiha and often terminates in periarteritis nodosa 

Thus, one may view this disease as allergic in nature but with many of 
the cases beyond solution by present technics This would be analogous to 
what obtains in other presumably allergic disorders such as bronclnal asthma 
or vasomotor rhinitis Or it may be grouped with other paroxysmal, and 
often vascular, disturbances such as migraine, Meniere’s syndrome, angio- 
neurotic edema or the Henoch-Schoenlem form of purpura Some cases of 
each of these have been shown to be allergic, although the vast majority 
belong at present to the category of disorders of unknown origin 

Within the past year M T Moore has reported a case of paroxysmal 
abdominal pain of 3 1 years’ duration in which an abnormal electroencephalo- 
gram was found, and the attacks prevented by means of dilantm therapy 
Nothing was stated as to the presence of fever or unusual abdominal find- 
ings In a personal communication Moore writes “The patient had 
a mild rise of temperature during the bouts Insofar as the actual status 
of the abdomen was concerned, nothing more than increased intestinal 
activity was apparent ’’ In case 2 of tlie author’s group an entirely normal 
electroencephalogram is reported by Dr Hans Strauss The clinical mani- 
festations of the present senes appear to offer distinct differences from 
Moore’s case but further observations along these lines may be worthwhile 
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Diagnosis and Treatment 

This syndrome presents a double problem m diagnosis The first is that 
of the acute episode when first observed , the second that of the disease in 
its entiret)^ The correct diagnosis of the acute paroxysm, particularly 
when encountered early m the course of the illness, may be extremely dif- 
ficult As already noted the attack may closely simulate acute appendicitis 
and emergency operation be advised (see cases 1 and 5) Acute chole- 
cystitis may also be suspected although tlie youth of the patient is likely to 
argue against this diagnosis 

Certain characteristics of the acute attack of benign paroxysmal peri- 
tonitis differ from the more usual surgical inflammations of the abdomen 
Any of the following findings should place the physician on his guard 

1 An unusual degree of abdominal tenderness, both direct and rebound, 
beyond what would be expected with a surgical lesion of equivalent duration 

2 A considerable febrile reaction, 103° F or more, unusual for a sur- 
gical inflammation in an early stage If the patient is observed for 24 
hours the temperature drops strikingly, often to normal 

3 Skin lesions of a vascular type may be present Even a single urti- 
carial wheal should be given its due clinical weight 

4 Onset with pain in either shoulder or the occurrence of a pleuritic ele- 
ment in the patient’s pain, too early to be explained by perforation or sub- 
phrenic extension 

5 A personal or family history' of allergy 

An additional point of practical importance to correct diagnosis is that 
neither the presence of leukocytosis and polynucleosis nor the absence of 
eosinophiha excludes benign paroxysmal peritonitis 

The paroxysms are often just atypical enough so that emergency opera- 
tion IS avoided The patient suffers through several such episodes, all sub- 
siding spontaneously , and he is regarded less and less as a surgical problem 
Diagnostic investigations are then carried out without positne result The 
diagnosis becomes increasingly’ obscure as all the usual causes of abdominal 
pain and' fever are consecutively' excluded Before the disease lias been of 
too long duration acute mesenteric adenitis, abdominal Hodgkin’s disease, 
hepatic abscess and undiilant fever will be considered Persistently negatne 
findings and the further course of the disease finally rule out all such pos- 
sibilities In women the condition must be distinguished from the syndrome 
of ruptured Graafian follicle or corpus luteum cyst of the o\ary, nith peri- 
toneal irritation The absence of any e\ idcncc of internal bleeding and the 
frequent recurrence of attacks oyer many* years ultmiatcK excludes these 
causes also 

Sooner or later it is recognircd that the syndrome falls mto no accepted 
Ccitegoiy Psychiatric causes i\ill be considered and ticn inahngcrmg vill 
be thought of Hoi\c\cr, the obviously genuine cluneal pattern of the dis- 
ease, together with the ft\er and leukocy’tosis, excludes the latter and niakt« 
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the foimer unlikely If cases occur where the fever is slight or on occasion 
absent the patient may be permanently classified as “neurotic,” often with no 
further effort made to understand the oiigins of his illness 

Exploratory laparotomy is likely to be lecommended when all otlier 
diagnostic measures have failed As this disease becomes more widely 
recognized, operation for this puipose will become unnecessary However, 
in the individual case where abdominaLexploration is deemed wise it is urged 
that it be done during an acut^ attack rather than in a free interval The- 
underlying pathologic reaction of the disease can be observed, or other lesions 
such as an internal hernia with incomplete obstiuction, or torsion of an in- 
ternal cyst or appendix epiploica, rare though they be, will be discernible only 
at this stage An interval operation is likely to be totally unrevealjng 

Operation should not be performed until the patient has had the bene- 
fit of a complete allergic study Intradermal testing though of possible 
value forms the least part of this investigation Painstaking and prolonged 
experimentation with trial and addition diets together with the use of a food 
diary comprise the most valuable methods The allergic approach, being 
at present the only fruitful one, should be pushed to the utmost 

From the standpoint of medicinal therapy various phaimacologic agents 
should be tried Adrenalin, gynergen, atropine sulfate, ephedrine, and nico- 
tinic acid should all be used during the acute attack in an effort to abort it 
Continuous treatment with several of these drugs may also be attempted in 
the hope that attacks may be prevented Experience with both forms of 
therapy has thus far been disappointing 

Summary 

Five cases are presented illustrating an unusual syndiome consisting of 
paroxysms of intense abdominal pain witli fever as high as 105° F Severe 
prostration, marked signs of peritoneal irritation, as well as nausea and 
vomiting, are invariable accompaniments Urticaria and chest pain of a 
pleuritic type may occur Onset of the disease is characteristically in early 
life and the attacks recui frequently over many years The patients’ general 
health remains unimpaired The nature of this bizaiie disorder is discussed 
together with its probable relationship to allergy Suggestions are offered 
as to diagnosis and treatment 

The author js grateful to Dr George Baehr and to Dr Eh Moschcowttz for their criti- 
cism and suggestions He is indebted to Dr Harold Aaron and to Dr David Adlersberg 
for permission to include their cases in this report 
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TISSUE CALCIFICATION AND RENAL FAILURE 
^ PRODUCED BY MASSIVE DOSE VITAMIN. 

D THERAPY OF ARTHRITIS ' 

By T S Danowski, M D , A W Winkler, F A C P , and 

J P Peters, M D , New Haven, Connechcut 

% 

Massive doses of vitamin D have been used in the treatment of arthritis 
during the past decade “ Symptoms and physical disabilities of some pa- 
tients have apparently improved on this regime The clinical reports have 
usually implied that the toxic effects of these large doses are insignificant * 

5, 6, T report two cases of renal damage secondary to prolonged 

therapy with vitamin D are described In one of these extensive calcification 
of soft tissues was readily demonstrable 

Case Reports 

Case i (E S ) This English housewife was first admitted to New Haven Hos- 
pital in 1932 at the age of 47 for study of a painful, deforming arthritis of the ex- 
tremities which had begun 18 years earlier Despite tonsillectomy, two antrotomies, * 
a submucous resection, dental extractions, abdominal laparotomy, foreign protein 
injections, and vaccine therapy the disease had been progressive from its onset The 
patient had, however, been well otherwise 

At the time of this admission and during five subsequent admissions in the next 
two years the abnormal physical findings were limited to the extremities The soft 
tissues of the hands and feet were atrophied, deformity and markedly restricted range 
of motion of the large and small joints of all extremities, typical of rheumatoid 
arthritis, were present Partial ankylosis of the hip and shoulder joints Was evident 
The patient also had chronic pansinusitis and deafness of the conduction type 

Laboratory studies at this time were entirely witliin normal limits (table la) 
Roentgenographic examination of the right wrist and hand (figure 1) and of the 
hips revealed narrowing of the joint spaces with thinning of the adjacent bone 
There was no generalized osteoporosis 

The patient did not improve significantly under physiotherapy, nor following 
courses of glycine and of dinitrophenol She was not seen again for eight years 
During this period she received local treatment for the sinusitis The arthritis 
persisted and markedly restricted the patient’s activity From 1936 to 1942 she took 
150,000 to 200,000 units of vitamin D daily as tlierapy of the arthritis Attempts 
to increase the dosage to 450,000 during a two month period in 1941 produced gastro- 
intestinal distress In May 1942 a swelling appeared near the left wrist and the 
p.itient discontinued the intake of vitamin 

She returned in November 1942 for the first of a series of four admissions for 
treatment of localized fluctuant sw^ellings at the left wrist and the right ankle The 
physic.ll findings except for further loss of hearing, were otherwise unchanged The 
patient did not have h>pertension 

Repetition of laboratorj studies re\ealed anemia and renal insufficiency (table lb) 
Azotemia, low specific graMty of urine, tw'o plus albuminuria, casts, and a decreased 

* Received for publication Februarj 23, 1945 

From the Department of Internal Medicine, Yale Unuersity School of Medicine 
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excretion of phenolsulphonphthalein dje were' all present In addition, the concen- 
trations of calcium and phosphorus in serum had become elevated, in contrast to tlieir 
previously normal values Roentgenograms show'ed decalcification of all bones except 
the skull, narrowing or destruction of joint spaces, and extensive calcific deposits in 
the soft tissues of the hands, wrists (figure 2), and right ankle There was no cal- 
cification seen in the abdominal organs 

The localized swellings wVe incised, yielding red gelatinous or white chalk-like 
material containing calcium These lesions healed b> granulation onh after months 
of persistent discharge 

One and one half 3 ears after cessation of Mtaniin D therapy the concentration 
of serum calcium had fallen to 1177 milligrams per cent, and the serum phosphoru'^ 
W'as normal The albuminuria had diminished to one plus Two and one half year^ 
later the sw-ellings had not recurred and the patient’s hearing had impro\ed distinctly 
The serum calcium and phosphorus values had returned to normal The iion-protem 
nitrogen of the blood W’aS still elevated at 50 milligrams per cent, but the urine was 
free of albumin and casts (table Ic) 

Repeat roentgenograms at tins time reaealed a striking decrease or complete dis- 
appearance of the calcium deposits in the soft tissues of the hands wrists (nimrc , 
and of the right ankle In addition complete destruction and ab-^orption of some 
of the bones of the wrists were eaident, together with concentric dccrca<=c in the head 
of the right femur and inoaement of the right acetabular surface upward 

Case 2 (H W ) This 56 year old Irish widow was admitted mitialh with inter- 
mittent alxlominal cramps, nausea, and \omiting of tliree months' duration .associated 



















































Fig 1 Roentgenogram of patient E S in 1932 showing atrophic arthritis of the right 

hand and wrist of 18 years’ duration 



Fig 2 Roentgenograms of hands and unsts of patient E S in 1942 showing destruc- 
tion of joint spaces, osteoporosis of the adjacent bone, and calcification in the periarticular 
tissues after six jears of therapy with \itarain D 
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With an 11 pound weight loss The past history included scarlet fever at the age 
of two, a stay of 18 months in a sanatorium at the age of 18 for treatment of pul- 
monary tuberculosis, irradiation therapy of uterine fibromata at the age of 34, and 
pain in the right hip and leg follou mg a minor fall at the age of 44 During the 10 
3 ears preceding admission the patient had experienced intermittent pain m the joints 
of all extremities without any objective change noted In January 1944 the patient 
was advised b> her physician to take vitamin D as treatment for the arthritic pain 
The initial daily dose of 50,000 units was increased in tlie course of the next eight 
weeks to 500,000 units and maintained at that level for five months, ending two months 
before admission The patient experienced nausea and vomiting for about 24 hours 
following each increase in dosage During this seven month period she took at least 
one quart of milk daily 



Fig 3 Repeat roenlgenogranib of patient E S two and one half jears after cessation 
of vitamin D administration showing partial or complete re'orption of calcium deposited 
in the soft tissues Striking destruction or complete' di'ippearancc of the bones of the w rists 
IS ev idcnt, most marked on the left 

« 

Review of systems indicated that within the vear preceding ■admission the patient 
had developed a slight cough, exertional dvspnea, and orthopnea and that the blood 
pressure had been found to be high 

In the couise of this and two subsequent admissions to the hospital the blood 
pressure ranged from 240 mm Hg svstolic and 120 mm diastolic to 1*^0 mm swtolii. 
and 100 mm diastolic Positive findings on phv steal examination included the 
presence of resolv ing hemorrhages m the left fundus, cardiac enlargement, *i prccordial 
svstolic munnur, edema of the ankles, and Hcberden''s nodes 

Laboratorv studies revealed livpochromic anemia an elevated blood noinprotcin 
nitrogen content, urine of low specific gravitv, and poor excretion ot phenol sulphon- 
phthaltin dve (table Id) Tlie concentration of serum bicarbonate was shgJuij re- 
duced A distinct hvpercalcenna existed together with an incrtasctl concentration of 
serum phosphorus Rocntgenographic studies showed fibrotic pultnotiaiv tnl'C'‘ctilo<i< 
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of the right upper lobe, cardiac enlaigement, diverticulosis of the descending colon, 
and a compression fiacture of the twelfth dorsal vertebra The skull was osteoporotic, 
prolifeiations of bone were seen at the knee and hip joints, and on /the veitebral bodies, 
of the type associated with hypertrophic osteoaithritis There was no metastatic cal- 
cification The electrocardiogi am was characterized by low T-waves in limb Leads 
I and II, and slight left axis shift Urine cultures were negative 

With digitalization and rest in bed the patient lost 4 3 kilograms of edema fluid 
Repeated serum calcium and phosphoius determinations showed a gradual return to 
normal values during the next 12 weeks The hypertension and the renal failure per- 
sisted (table le) f 

Discussion 

These two cases indicate clearly that patients treated foi a prolonged 
period with massive doses of vitamin D may develop calcification of soft 
tissues and fenal damage Renal complications may be less uncommon than 
the paucity of such clinical reports would indicate, since the azotemia and 
minimal albuminuria which characterize them might be overlooked or 
ascribed to other causes 

Vitamin D in large doses provokes a hypercalcemia, and increases the 
calcium content of the soft tissues, particularly of the kidney ® The hyper- 
calcemia favors metastatic calcification This may be facilitated by local 
tissue injury already present, or produced by the vitamin D itself ® Renal 
calcification affords, therefore, a satisfactory explanation of the renal damage 
observed in these two patients, even though the calcium deposited m the 
kidneys was too low in concentration to be demonstrated in roentgenograms 
Similar cases have been reported by Thatcher,^®’ and by Tumulty and 
Howard,^® following Putschar’s description of calcium deposits in the 
kidneys of an infant who died with hypercalcemia produced by a preparation 
of irradiated ergosterol 

This impairment of renal function by vitamin D is to a considerable 
extent reversible The kidney function in the two young patients reported 
by Tumulty and Howard improved following cessation of vitamin D therapy, 

_ but poor concentrating ability persisted as a residuum of the renal injury 
produced by irradiated ergosterol In the two cases reported in the present 
paper interruption of vitamin D after months and years of therapy was 
followed by a return of renal function toward normal without complete 
resolution It is of interest in this connection to note that the subcutaneous 
metastatic calcification of patient E S was eventually almost completely 
reabsorbed Presumably, a similar decrease in calcium occurred in the kid- 
ney The extent of the fibroblastic proliferation about the calcified areas in 
the kidneys probably determines the completeness with which the renal lesions 
ma} resolve However, intrinsic renal disease independent of that produced 
by vitamin D injury cannot be excluded as a factor limiting the degree of 
recovery possible 

T (June, 1945) The blood pressure returned to normal limits in March, 1945 
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Patient H W received a proprietary form of vitamin D prepared by 
the Whittier process of heat vaporization and subsequent electi ical activation 
of ergosterol This product has been reported less toxic than the ^ itaniin D 
formed by ultraviolet irradiation or ergosterol®’^’"’®’" Howevei, even in 
these reports patients treated witii the electrically activated product at times 
developed hypercalcemia, anorexia, nausea, and vomiting Polyuria and 
nocturia were also noted occasionally These symptoms, which disappeared 
as the dosage was decreased, are identical with the early phases of intoxi- 
cation with irradiated ergosterol It would appear, therefore, that vita- 
min D prepared by eitlier method may produce the same toxic effects This 
IS confirmed by the experience with the two patients described m this repoi t 

The extensive destruction of bone evident in the wrists and right hip of 
patient E S is an anomalous development in the natural course of atrophic 
arthntis It suggests that the extensive intake of vitamin D together with 
a low intake of calcium and phosphorus produced disruption of the histologv 
of the bone of the type reported in rats,*® with subsequent absorption of the 
injured bone During the first five of the six years of therapy this patient 
did not drink milk nor did she receive supplementary calcium In the last 
year she took one or two glasses of milk daily during a period of one month 

No clear principle has been formulated for a rational use of vitamin D in 
arthritis Its introduction followed the cliance finding that patients receiving 
this vitamin for allergic conditions experienced a coincident improvement 
in arthritis *’ ® It has been shown experimentally in rats that vitamin D 
may produce either an increase or a decrease m the bone ash, depending upon 
the dose*® This offers, in theory, a logical approach to therapy through 
attempts either to correct the osteoporosis, or to remove abnormal prohfera- 
^tions of bone Clinically, however, improvement in arthritis reported during 
administration of vitamin D is not correlated with any consistent alteration 
in the density of tlie skeleton ’or of exostoses “’ * In serial roentgenograms 
the osteoporosis may increase, decrease, or remain unchanged There is also 
no evidence that improvement is related to the development of hypercalcemia 
It seems clear, therefore, that the favorable effects of vitamin D reported m 
arthritis are unrelated to the metabolism of calcium and phosphorus Thi‘' 
IS not surprising in view of the repeated failure to demonstrate anj defi- 
nite abnormality m the calcium and phosphorus balance of jiaticnts with 
arthritis **’ 

As a practical matter, it is evident that the therapy of arthritis with 
vMtaniin D demands careful supervision The patient 'Should never be per- 
mitted to continue treatment on his own initiative Frequent determination^ 
of the serum calcium with prompt reduction of dosage if hv percalcemia de- 
V elops are essential Repeated examinations of the urine and hhvod prc'^'^urc 
must be made if renal complications are to be avoided 

The exiicnencc with patient H W stresses the ncccssUv for careful 
questioning about previous intake of vitamin D Tkcau«'e of the hvptr- 
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calcemia she Was at first suspected of hypeiparathyroidism Only through 
detailed inquiry, was the history of vitamin D therapy obtained This seai ch 
should be made in all cases of unexplained hypercalcemia, lest the patient be 
subjected to an unnecessaiy exploration foi an adenoma of the parathyroid 
gland 


Summary 

1 Two cases are reported of hypercalcemia and of renal failure produced 
by massive dose therapy of arthritis with vitamin D 

^ 2 Administration of vitamin D to patients with arthritis in amounts 

sufficient to produce hypei calcemia is unjustified 

3 _ Hypervitammosis D is to be considered in the diffeiential diagnosis of 
hypercalcemia 


The authors are indebted to Dr Hugh M Wilson, Professor of Radiology, Yale Uni- 
versity School of Medicine, and Radiologist-in-Chief of the New Haven Hospital,, for inter- 
pretations of the roentgenograms 
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- THE SYNDROME OF PSOAS MYOSITIS AND FIBRO- 
SITIS; ITS MANIFESTATIONS AND ITS SIGNIFI- 
CANCE IN THE DIFFERENTIAL^ DIAGNOSIS 
OF LOWER ABDOMINAL PAIN 

By James A Greene, M D , F A C P , Houston, Texas 

Pain and tenderness in the psoas muscle which is probably attributable 
to myositis or'fibrositis has been known for many years, but its importance 
in the differential diagnosis of lower abdominal disease has not been empha- 
sized sufficiently During the past few years I have observed this syndrome 
in over 50 cases varying in age from 16 to 60 years It has been mistaken 
for other diseases m most instances In 25 of the 50 cases abdominal opera- 
tions have been performed alone or m conjunction with perineal repair be- 
cause of mistaken diagnosis In addition, many of these patients have 
become extremely anxious regarding their condition because they have con- 
sulted several physicians without a diagnosis being established In some in- 
stances the diagnosis of psychoneurosis has been erroneously attached to the 
patient It is for these reasons that I wish to call attention to this syndrome, 
to emphasize its frequency and importance m the differential diagnosis of 
lower abdominal pain, and discuss its manifestations 

The more common subjective manifestation of this syndrome is pain 
in the lower quadrants of the abdomen It may be unilateral or bilateral and 
is usually dull and aching in character It may persist for days, weeks, 
months or even years, but acute exacerbations of sharp pain occur With 
careful inquiry it will be noted that the pain is iiici eased with activity, which 
increases the use of these muscles and it is ameliorated by cessation of such 
activity, although it usually does not entirely disappear The onset is in- 
sidious but may be sudden Exacerbations and remissions with complete 
disappearance of symptoms are common, but in some instances it has per- 
sisted for years Sacroiliac syndrome and fibrositis of other muscles are 
common accompaniments 

The only definite objective manifestation is tenderness ovei the psoas 
muscle This tenderness is increased when the muscle is contracted or 
stretched and, as a rule, extends from the origin of the muscle along its entire 
course to the tendon and to its insertion into the femur Both psoas muscles 
are frequently in\olved, but one side is usually the more severe 

The etiolog}' cannot be ascertained m many instances On the other 
hand, trauma, defects in body posture, or acute infections appear to be 
exciting causes In others the sj ndrome follow s pregnancy or is associated 
with the sacroiliac syndrome 

*Ktcci\t*d for piibljcation Dcccmljcr 11, 1944 

rrom the Department of Internal llcdiane. IJajlor Unncrsitj, College of Medicine, 
Hou'«ton, Ttjras 
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Other conditions usually accompany the psoas fibrositis The more 
common of these are sacroiliac syndrome, fibrositis of other muscles, or 
anxiety manifestations Only 10 of the 50 cases exhibited manifestations of 
psoas fibrositis alone Cases 1, 2 and 3 are typical illustrations of this 
variety In cases 1 and 2 the pain was unilateral, whereas m case 3 it was 
bilateral Trauma was apparently the etiology in case 1, but no causative 
factor Avas ascertained m the other two cases 

Those associated with sacroiliac syndrome may develop following a 
sacroiliac strain, following pregnancy or from no apparent cause In such 
instances the relative prominence of the subjective manifestations of the tAvo 
syndromes varies In some the sacroiliac predominates, in others the psoas 
fibrositis, and in others both are of equal intensity 'as illustrated by cases 
4 and 5 

If fibrositis of other muscles is present the predominating manifestations 
may be those arising from the psoas muscle or those arising from othei 
muscles The muscles of the thoracic Avail, shoulder and cervical region 
are the more common ones involved in association Avith the psoas syndrome 
In most instances the pains m the loAA'er abdomen and those in the other 
muscles are considered by the patient to be separate and distinct diseases 
Case 6 IS a typical illustration 

The manifestations of anxiety may dominate the picture if the psoas 
syndrome occurs in a “high-strung” individual, if it is of long standing, if 
the diagnosis has not been established, or if an erroneous diagnosis has been 
made This is typically illustrated bj' case 7 

In some instances attacks recur for years and A'arious therapeutic meas- 
ures have been employed AA'ithout benefit The patient may have been sub- 
jected to unnecessary major surgical procedures as AA-^as the situation m 
case 8 

In the differential diagnosis lesions of the appendix, small boA\el, colon 
urinary tract, uterus. Fallopian tubes OA^aries and vertebial column must 
be excluded Disease of any of these may irritate the psoas muscle and 
produce the manifestations of fibrositis of this muscle Appendicitis is ex- 
tremelv difficult to exclude in many instances, but irritation lioin this cause 
IS usually localized to the bodj of the muscle and does not extend along the 
entire course of the muscle and tendon to its insertion into the femur as is 
usually the case AAuth fibrositis InAohement of the other jisoas major 
muscle is additional cAidence in faAor of fibrositis and is against Iocalizc<l 
irritation due to disease of a neighboring organ The absence of fcAcr and 
leukocytosis is against, but docs not exclude appendicitis Diseases of the 
urinar) tract, OAanes. Fallopian tubes, uterus and Acrtebrac are not hkcl) to 
be confused aamUi the psoas syndrome if all are considered <uid .m adequate 
examination is made The diagnosis ot irrit.ibihtA of the colon ha*' been 
made in many of the obserAcd cases The tenderness in the cecal and sig- 
moid regions is suggestne of disease of the colon, hut if the sigmoid is inmed 
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to one side one can easily ascertain that the tenderness is in the muscle The 
colon may be irritable in some instances, but m most cases of psoas fibrositis 
it IS not 

The treatment employed in most cases has been rest of the affected 
muscles and salicylates in 5 to IS gram doses three to four times daily The 
response to therapy has been excellent in most instances In cases with an 
associated sacroiliac syndrome the additional therapeutic measure of appli- 
cation of adhesive tape to the lower back or a sacroiliac belt may be necessary 
Postural defects must be corrected if present and activities involving use of 
the psoas muscles should be omitted The anxiety manifestations, if present, 
are easily controlled and eliminated, as a rule, when the condition is explained 
to the patient and when the response to the treatment is demonstrated The 
psoas fibfositis has failed to respond to the above treatment in only two cases 
In one the muscle was injected with novocaine without benefit, but latei 
responded to the administration of neocincophen The other patient, case 
6, became convinced that the pains were arising in the muscles and pi eferred 
not to have the muscle injected with novocaine or to take neocincophen 
The accompanying fibrositis m her trapezius muscle, however, responded to 
the injection of novocaine 


, Case Reports 

Case 1' A white giil, aged 17 years, first enteied the hospital in December 1933 
for pain in the right lower quadrant of the abdomen of approximately one month’s 
duration She had fallen across a frozen, corn-row striking the right lower abdomen 
and the resulting pain was fairly severe but did not incapacitate her The following 
morning the pain had disappeared but soieness persisted Approximately three weeks 
later she had forgotten about the fall and consulted her local physician who thought 
that she had appendicitis After she spent a few days in bed the pain decreased but 
did not disappear She was admitted to the hospital and an appendectomy was pei- 
fornied without relief of the pain A diagnosis of irritability of the colon was made 
and she was treated for several months without improvement She returned to the hos- 
pital several times during the next three years and was examined by members of the 
staff of the medical, surgical, gynecological, urological, orthopedic, neurologic, and 
psjchiatric departments ivithout any causative factor being discovered or effective 
treatment instituted I had seen the patient upon several occasions before the possi- 
bility of psoas fibrositis was considered The right psoas muscle was extremely tender 
.ind when the muscle was contracted or stretched pressure o\er the muscle w^as un- 
bearable There w^as no evidence of fibrositis elsewheie and the left psoas muscle was 
not tcndei The pain was controlled by salicylate therapy 

Case 2 A white male, aged 35 years, consulted me on July 20, 1937, for pain in 
the left lower abdomen of six weeks’ duration He had been w^ell until the previous 
June when he had an attack of diarrhea of three da>s’ duration There was no 
accoinpan> mg fe\er, chills or meleiia A few days later he noted a pain in the left 
lower abdomen and consulted his local phj’sician Stool examinations for occult and 
gross blood and roentgenograms of the colon w-ere negatne The usual regimen for 
iriitabihty of the colon was followed ^ery rigidly for aix weeks wnthoul relief The 
only abnormal physical finding was tenderness in the lower left abdomen Procto- 
scopic examination, repeated examinations of stools for. blood and pathogenie organ- 
isms and roentgenograms of the colon were negatne Seieral modifications of the 
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above regimen were tried for- four months without relief Finally the possibilit\ of 
psoas fibrositis was considered and the left psoas muscle was only slight!} tender until 
It was contracted or stretched and then it became extreme The pain disappeared 
following salicylate therapy 

Case 3 A white single woman, aged 52 }ears, consulted me November 12, 1941 
for pain in both lower quadrants of tlie abdomen of four to six months’ duration She 
had had an appendectomy many years before, but otherwise had been well She w^as 
unable to state the exact time of onset of the pain, but the pain in the right side w as 
the more severe It was described as dull, aching m character, varied in intensit} 
from barely perceptible to very annoying She w'orked in a small postoffice and the 
handling of packages caused her to stoop and squat a great deal The pain W'as almost 
invariably improved on the days she did not work Her local physician prescribed 
tJie usual regimen for irritability of the colon which gave her no impro\ enient The 
only objective manifestation w'as tenderness, over botli psoqs muscles which w.is 
greatly increased by contracting or stretching the muscles The pain disappeared w'lth 
salicylate therapy 

Case 4 A white married w'oman, aged 26 years, consulted me September 10 
1941, for pains m both lower quadrants of the abdomen and m the low'er back ot 
three months’ duration She had consulted three physicians and w'as informed In 
one that she had disease of her pelvic organs , by another tliat she had appendicitis, and 
by the third that she had irritability of the colon The only objective manifestations 
w'ere tenderness over both psoas muscles and both sacroiliac regions The pains were 
relieved by application of adhesive tape to low'er back and salicylate therapy 

Case 3 A w'hite married woman, aged 24 } ears, consulted me April 16, 1942, for 
pain in both lowci quadrants of the abdomen of tw’o years' duration She had had two 
1101 mal full-teim pregnancies and had noticed the pain ver} soon after the last one 
‘The pain was variable, but had annoyed her most of the time for the two years A 
perineal repair and a suspension of the uterus had been performed w'lthout relief 
The appendix w'as removed also w ithout amelioration of the pain The only objective 
manifestations were tenderness over* the psoas muscles and sacroiliac regions Ihc 
pain disappeared with salic}late therapx 

Case 6 A white married w'oman, nurse, aged 35 years, consulted me Februar} 2 
1942 for pain in right lower abdomen of four years' duration and pains in tlie brc.ists 
of tw o } ears' duration She had been examined thoroughl} by se\ eral excellent pli\ - 
sicians and in tw’O widely knowm clinics without a definite diagnosis being established 
She had become greatly concerned and had become convinced that she had some 
serious disease in the abdomen and in the breasts These pains increased and de- 
creased, but ne\ er completely subsided Similar pains had been noted in the shoulders 
neck and arms, but the} would entirel} disappear The plusical examination showed 


that the intercostal muscles trajierius and psoas muscles w ere tender and jircssure o\ cr 
the psoas muscles repioduced the pain in the lower abdomen The pains were 
.unelioratcd but did not disappear with salicvlate therap} The pain in the left 
trapezius disappeared following no\ocaine injection 

Case 7 A w'hile widow'ed woman, aged 52 }cars, consulted me ‘\pnl 7 
for nocturnal sw eating, palpitation of the heart loss of weight hot fla'>lics ncr\ouMiC‘'« 


and pains in the low'cr abdomen She had enjo} ed good health until three % e ir-; prc\ i- 
oush At this time she frequenth assisted the nursL in lifting and tiirinng her hus- 
band during his final illness and began to note pains in the lower abdomen T he-«e 
pains subsided after her husbands death but reappeared at niton ah ''he eoMsiihed 
scNcral plnsieians and had her appendix renio\ed without bciietit She hid imc.i 
ad\is«.d to iia\e a In stercctoiin , and had followed a regnnen for nntabiliti of iht 
colon for oier a }eir without relief 'riicse pains caused her grcit iiiMcti •'nd -It 
feared that she had a cancer or tumor As the nnxiets nicrca‘-«l tho-c sMiquoiis l>c- 
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came the piedominant ones During the previous three months the pains were 
greatly increased by walking and were ameliorated by resting She was unable to 
walk over three city blocks without the pains becoming very annoying The only 
objective manifestations were emaciation and tenderness over the psoas muscles which 
reproduced the lower abdominal pain The abdominal pains were relieved by sali- 
cylate therapy 

Case 8 A white married woman, aged 65 years, entered the hospital complaining 
of pain in the right mid and lower abdomen of several months’ duration The attacks 
of pain began about 15 to 18 years previously, lasted several months each time, and 
recurred at two to four year intervals During her initial attack the appendix was 
removed and during a subsequent attack the uterus and ovaries were removed These 
organs showed no definite disease and she obtained, no relief from the operations 
Later, some abnormality of the right kidney was discovered and the right kidney was 
removed without relief of the pain During the iast attack a stone was found m the 
gall-bladder and a cholecjstectomy was performed without influencing the pain The 
pain apparently subsided spontaneously during each previous attack It was greatly 
aggravated in each attack by standing or walking for only a few minutes The right 
psoas muscle was very tender and pressure over it reproduced the pain No other 
abnormality could be ascertained This pain subsided with salicylate therapy 

Summary 

• * 

The manifestations of the syndrome of myositis and fibiositis of the 
psoas muscles are presented The frequency and importance of tins syn- 
drome in the differential diagnosis of lower abdominal pain are emphasized 
The reports of eight cases are included to illustrate the variations the syn- 
drome may assume The therapeutic measures employed and the results 
obtained are discussed 
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AIDS IN PHYSICAL DIAGNOSIS: SIGNS OVER THE 
LOWER LEFT LUNG CAUSED CHIEFLY BY 
CARDIAC ENLARGEMENT* 

By Earle M Chapiuan, M D , F A C P , and Robin G Anderson, M D , 

Boston, Massachusetts 

Si 

In 1896 William Ewart, physician to St George’s Hospital in London, 
described^ what he termed his crucial signs of pericardial effusion Clin- 
icians have long appreciated Ewart’s signs f and in 1918 Dr H A Chris- 
tian" reported their presence in 73 per cent of his cases of acute fibrinous 
pericarditis L A Connor in the first issue of the American Heait Journal 
likewise called attention to these signs® We have observed a somewhat 
similar group of physical signs over the left lower lung but in no case was 
there evidence of pericarditis or pericardial effusion to explain the physical 
changes Likewise we have observed physicians in diagnostic error because 
of a misinterpretation of these signs 

It IS our puipose to call attention to these signs that have not been de- 
scribed adequately in the medical literature and clearly to distinguish them 
from those of Ewart It seems that all types of cardiac enlargement may 
cause these several signs over the left lower lobe and that they are not peculiar 
to any particular heart shape In our illustrative cases it will be noted that 
these signs were associated with general enlargement of the heart, the en- 
largement of the left ventiicle seen especially in hypertensive disease, the 
enlargement of the auiicles and ventricles seen in severe rheumatic hcait 
disease with several valves involved , the enlargement of the heart chiefl) in 
the region of the left auricle fiom mitral stenosis alone, and finall) the 
rather slight enlargement of congenital type 

We believe our signs represent a compression of the left lower lobe most 
often caused by an enlarged heart , certainly this is a clinical syndrome that 
has been appreciated for years but one w^hich curiously has escaped descrip- 
tion in recent texts and so has been a neglected fact m recent teaching 
How'ever, as Dr John Homans, in delivering the dedicatory address at the 
Yale Medical Library, said “Discoveries are perennially being made, af- 
firmed, forgotten, lost, found again and finally placed on record and uiiucr- 
sally accepted ” 

Yaquez"* referred to the use of dorsal percussion in measuring heart size 
and properly accredited Piorry ® with having introduced this technic in 1866 
In this era before the clinical use of the roentgen-ray Bane'' renewed tin. 
previous work of Pirogoff, Luschka and Poirier who deinonstr«iti.tl on 
cadavcib that the noimal left auricle lies jU'^t to the left of tlic sixth to 

♦Rtctncd for pubticalion Stplcmbtr 11, 1944 

tWe can find no autbonW of sign accredited tbc '^•nt »n cic- 

lionarj 

SS 
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seventh dorsal vertebrae and that with a forceful percussion pote one might 
elicit a 3 by 7 cm oval area of dullness in this area that outlined the left 
auricle This rather precise and difficult technic was probably accepted by 
very few clinicians and we wish to add that nothing was said about the other 
important signs of tactile and vocal fiemitus and the auscultatory changes 
White ^ also mentions very infrequent changes at the left base occurring espe- 
cially in rheumatic disease with a large left auricle but nowhere can we dis- 
cover that this subject has been reevaluated since ,the clinical application of ' 
the roentgen-ray 

The chief sign that we have observed in this topographical area of the 
left lower lobe has been an area of dullness just below the angle of the left 
scapula However, this finding is not constant in (Cardiac hypertrophy nor 



has It always been present when other abnormal signs weie discovered In 
some instances the dull note could be elicited only by a very heavy percussion 
which suggested that the shorter and higher pitched note was due to the 
sound waves penetrating normal lung and being absorbed or reflected by the 
enlarged cardiac mass This concept we have mentioned in a previous pub- 
lication The changes in tactile fremitus at the left base are difficult to 
evaluate as in the normal there is gi eater fremitus over the right base due 
to the direct anatomical position of the right descending bronchus Aus- 
cultatory thaugc<! have most often been a prolonged expiration, varying 
from those described as bronchovesicular to bronchial, m some the breath 
sounds were diminished, and moist, crepitant rales w'crc heaid The voice 
sounds in some were altered so as to give an inci eased, almost nasal sound 
ITitli this group of cUaugis from the normal it ir flam that zve are not dc- 
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soibiiig a fired set of signs but rather indicating that variable changes from 
the noimal occui zvith sin prising fieqiicncy ovei the left base In fact, ^^c 
are reminded of Richard Cabot’s remark that the pulmonic area is the region 
of “auscultator}' romance” for cardiac murmurs, and uc are tempted to add 
that the region of the left base is the legion of “romance” foi pulmonary 
findings 

The explanation for these changes encountered over the left lower lobe 
has not always been clear, but with anatomic and physiologic facts in correla- 
tion we have sought an adequate explanation Normal variations in size, 
position and degree of patency of the left lower lobe bronchus ma} greatly 
affect physical signs ovei this lobe , the evidence of Klopstock “ that the pul- 
monary blood flow IS greatest throughout the left lower lobe also suggests 



physical changes in this area, from his observations he postulated that pul- 
monary emboli (bacterial or coagulated blood) usually strike this lobe first 
and the clinical evidence of Allen, Linton and Donaldson indicates that 70 
per cent of pulmonary emboli slither into the left louer lobe In addition to 
these facts it is known from the surgical experience of Churchill ” that the 
incidence of bronchiectasis is greatest m the left lower lobe, this point is 
also stressed in that excellent stud} of Olgiiie's on “The Natural Histoiy of 
Bronchiectasis ” 

In these patients in nhom ne Imc obser\cd changes at the left ba^c wc 
believe a\c have established the fact that the} did not ha\c pulmoiiar} infarc- 
tion, bronchiectasis, collapse of the lung, pneuinonitis, congestion, pleural ef- 
fusion, an elcN ated diaphragm or a tumor mass that caused these signs '1 he 
ordinary chest films m all cases were scrutinized carefullv uith these di.ig- 
noses in mind and m mo‘»t cases it will be noted that oblique and lateral film" 
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of the left lung were also obtained Certainly none of them had pericardial 
effusion And in conclusion we believe that in those patients with a 
markedly enlarged heart, especially those with iheiimalic disease in whom the 
left auricle was enlaiged, the abnormal physical signs at the left base aie 
a result of this mass plus the factoi of pulmonary compression 

In confirmation we wish to submit these case examples from patients ob- 
served 111 the Massachusetts General Hospital 


Key 


P = Percussion V 
TF = Tactile f i emitus 
SV = Spoken voice sounds 
WV = Whispered voice sounds 
BS = Breath sounds 


1 Unit No 314382 A 50 year old housewife with essential hypertension rang- 

ing from 210 mm Hg.systolic and 120 mm diastolic to 236 mm systolic and 136 mm 
diastolic was examined on August 7, 1941 and showed P normal, TF normal, SV nor- 
mal, BS bronchial, 0 rales ' 

Chest roentgen-rays on August 14, 1941 reported the heart enlarged in the region 
of the left ventricle, measurements 12 8 cm at apex, 22 1 cm transverse chest Views 
in the oblique and lateial view showed no lung disease 

2 Umt No 318256 A 43 year old male ^Ylth gout, chrome Bright’s disease and 
hypertension, 215 mm Hg systolic and 145 mm diastolic, on September 25, 1941 
physical examination of the chest showed P normal, TF increased, SV increased, BS 
bronchial 

Chest roentgen-rays that day confirmed tlie cardiac enlargement, especially to the 
left , measurements 17 8 cm at apex, 32 cm transverse chest Left lung clear in 
oblique.and lateral films 

3 Unit No 117395 A 38 year old man with nephrolithiasis and pyelonephritis, 
the left kidney had been removed His blood pressure averaged 134 mm Hg systolic 
and 86 mm diastolic On physical examination on July 31, 1941 the chest showed P 
slight dullness, TF increased, SV normal, BS normal, 0 rales 

Chest roentgen-rays on July 11, 1941 The lung fields were clear, diaphragm noi- 
mal in position and the heart was only slightly enlaiged in the region of the left 
ventricle The aorta was tortuous , measurements 14 cm at apex, 28 9 cm transverse 
chest 

4 Unit No 74656 A 50 year old housewife with hypertensive heart disease and 
thyrotoxicosis from a large goiter partially substemal Blood pressure was 170 mm 
Hg systolic and 90 mm diastolic Physical examination of the chest on August 21, 
1941 showed P dullness TF diminished, BS prolonged expiration, fine rales, heart 
sounds heard 

On June 26, 1941 chest roentgen-rays showed a substemal thyroid with trachea 
slightly to the left and the heart enlarged in the region of the left ventricle, me.isiire- 
ments 12 7 cm at apex, 24 cm trans\crse chest The lungs were clear The sub- 
sternal goiter was renioied on August 9, 1941 and the patient made an uneventful 
reco\ er\ W hen examined again on September 17, 1941 the signs at the left base 
w ere unchanged 

5 Unit No 136069 A 50 year old Swedish- American laborer with arterio- 
stlcrotic and hypertensne heart disease who enteretl the hospital in congestive heart 
failure After lo'^s of edema and the signs of actue failure the physical examination 
showed on March 4, 1944. P dullness, TF dim, BS slightly prolonged expiration, 

0 r.'iles 
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Roentgen-rays of chest on March 9, 1944 showed the left lung clear m the antero- 
posterior and oblique views The heart was generally enlarged, especially in the 
region of the left ventricle The heart measured 18 cm at the apex and ti ansthoracic 
measure was 31 cm 

6 Unit No 312553 A colored hoy of 19 enteied the hospital with active rheu- 
matic fever and rheumatic caiditis The blood pressure w'as 120 mm Hg systolic and 
80 mm diastolic On physical examination it was thought that the heart w'as normal 
in size and yet the chest on August 7, 1941 showed P slight dullness, TF increased 
WV increased, SV nasal, BS normal 

Chest roentgen-rays on July 29, 1941 showed heart enlarged to the right con- 
sistent with a congenital heart lesion The left auricle and pulmonary artery were 
prominent, measurements 144 cm apex, 28 cm transverse chest The lung fields w'eie 
clear, even in tlie oblique view' 

7 Unit No 312150 A 64 3'ear old woman thought to have botli hypertensn e and 
rheumatic heart disease w'lth only a single valve involved, mitral stenosis Blood pres- 
sure 214 mm Hg systolic and 90 mm diastolic Examination on July 27, 1941 showed 
P slight dullness, TF normal, SV normal, BS increased expiration, 0 rales 

The chest roentgen-raj' revealed onh slight rounding of the left ventricle, and 
the left lung even in lateral view’ was clear 

8 Unit No 343523 A 23 yeai old bo> with rheumatic heart disease, mitral 
stenosis and regurgitation, in congestne failure Blood pressure 160 mm Hg S3Stolic 
and 60 mm diastolic Examination on March S, 1942 show’ed P wood3 note, TF in- 
creased, VS increased, BS prolonged expiration, 0 rales 

The roentgen-rays of the chest anteroposterior and lateral on March 10, 1942 
showed tlie heait enlarged both to the light and left in the region of the auricles and 
^ entricles Measurements w'ere 25 cm apex and 29 2 cm transverse chest 

9 Unit No 306797 A 44 year old housew ife w’ltli rheumatoid arthritis and rheu- 
matic heart disease w’lth mitral stenosis She entered the hospital w’lth painful, 
swollen joints but no cardiac symptoms Blood pressure w'as 100 mm Hg svstolic and 
70 mm diastolic Examination on August 2, 1941 show’ed expansion equal, P dull- 
ness, TF increased, SV increased, BS prolonged expiration, few rales 

The roentgen-i aj’s of tlie chest on June 20, 1941 presented the appearance of an 
enlarged left auricle t3pical of mitral stenosis Measurements w'ere 119 cm apex, 
23 1 cm traiisi erse cliest The oblique \ lew show’ed no disease of the left low er lobe 

10 Unit No 12S523 A 15 jear old boy entered the hospital with seiere rheu- 
matic heart disease with mitral stenosis and aortic stenosis and regurgitation The 
blood pressure was 125 mm Hg s3StoIic and 56 mm diastolic Examination on 
August 27, 1941 show’ed P normal, TF increased BS prolonged expiration, 0 rales 

The diest roeiitgen-iays on August 26, 1941 show’ed a heart markedh enlarged 
to both sides w’lth in\ oh enieiit of both \entriclcs and especially the left auricle 
measurements 17 5 cm at apex 24 7 cm transverse chest Oblique showed the left 
lower lung dear This case is surprising in that the changes were not as distinct as 
the heart size would lead one to suspect 

11 Unit No 2S9436 This 26 3 ear old Italian mm had rheumatic lexer recur 
rent, and a long-standing rheumatic heart w ith aortic regurgitation and prolnblx nntr il 
stenosis Blood piessure 140 iiini Hg sxstolic and 40 mm diastolic On Juh 24, 
1941 the chest examination disdosed P dullness, TF normal. SV nasal BS dinnnislitsl, 

0 rales 

The roentgen-ray of the chest on August 9, 1941 showed an tnhrgcd hcirt with 
enlargement 111 the region of the left .mridc and right xentnclc, measurements were 
13 8 cm It .ipcx 30 cm transxerse chest "Ihc left lung appeared clear m the lateral 
and oblique mows .also 

12 t’m/ No 148^7 .\ 28 \ear old Irishman with sex ere rheumatic heart di'-casc 
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With mitral stenosis and regurgitation, aortic stenosis and regurgitation and tricuspid 
regurgitation Blood piessure 108 mm Hg systolic and 74 mm diastolic P slight 
dullness, TF notmal, SV-increased, WV increased, BS bionchial, 0 lales 

Roentgen-i ays of the chest on July 25, 1941 showed the heait enlaiged m the 
region of the left auricle, and on fluoioscopy calcification of the mitral valve was* 
seen Theie was also slight enlaigement of the pulmonaiy conus and the right side 
of the heart Measurements at apex 12 cm , transverse chest 28 cm The lateral 
views showed no disease in the left lower lung 
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DIAGNOSIS AND SURGICAL TREATMENT OF 
MENIERE’S DISEASE (HYDROPS OF 
LABYRINTH) 

By Kenneth M Day, M D , 

Pittsburgh, Pennsylvania 

A 

In 1861 Meniere first described the S 3 nidronie which bears his name It 
IS cliaractenzed by recurring attacks of vertigo accompanied by tinnitus, 
deafness and, sometimes, nausea and vomiting Another term is “^lemere’s 
symptom complex ” 

There are a number of conditions in wliicli the Meniere syndrome may be 
present, as ‘for example, catarrhal or suppurative middle ear disturbances, 
allergy' hemorrhage or thrombosis of labyrinthine vessels, toxic neuro- 
labyrinthitis, multiple sclerosis, neurosyphilis, arteriosclerosis of the cerebral 
vessels and neoplasms However, there remains a large group of cases ex- 
hibiting the S3Tidronie tliat show no evidence of vascular, inflammatory or 
neoplastic processes involving the labyrinth, eighth nerve or its connections 
witli the brain stem, the so-called idiopathic group In recent years the term 
“Meniere’s disease" has been used frequently to designate this group but. 
unfortunate^, it has been ver}' loosely applied both in this countr) and in 
England This has resulted in many cases that exhibit the syndrome being 
erroneous!}' diagnosed as Meniere’s disease simplj' because' they uere insuf- 
ficiently studied and the cause of their symptoms not detennined In 1938, 
Hallpike and Cairns - were the first to report on pathological changes in the 
labyrinth in two cases characteristic of this idiopathic group Since then the 
temporal bones of some 15 further cases have been examined histological!}, 
confirming their findings and apparently establishing a definite pathological 
entity The labyrinth on the affected side shoued a hjdiops^or distention 
of the endolymphatic sjstem in all cases Although the pathc|iogical process 
itself is now recognized, the etiologj' and nature of it are stilUunsoKcd It 
had been suspected for years that the cause of many of these recurring 
labyrinthine attacks uas an increased intralab} rinthine pressure or glaucoma 
of the lab}rinth Whethei this be due to increased secretion of cndohniph, 
a decreased resorption or a chemical imbalance has jet to be pro\ed. but there 
is cMdencc supporting each of the three theories Tvnowing the pathological 
process it is now possible clinicalh to differentiate these cases from all othcr< 
showing the sjmptoms of \ertigo, deafness and tinnitus and we bclieic ihc 
term “Meniere’s disease’’ should be applied to this pathological condition hnd 
this alone 

♦Dcl«\erctl before i Regional Mcclmg of the \mcncan CoUeec or Pil.*^- 

burgh, Pcim<5> hTHin, Xo\uiibcr 11, 19-1-4 
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Before describing the symptomatology it might be well to define the term 
“vertigo “ Patients’ conceptions of vertigo or dizziness vary tremendously 
It IS a subjective symptom and we must rely on the patient’s ability to de- 
scribe his feeling What the patient may call dizziness may prove to be a 
faintness, giddiness, hght-headedness, blurring of vision, or a strange feeling 
m the head True vertigo is always characterized by a sense of motion, 
whether linear or rotary, and a disorientation in space. It is objective when 
a patient’s surroundings seem to move and subjective when the patient seems 
to move in relation to his surroundings There is always an uncertainty of 
balance The symptoms may be relatively mild and the patient staggers as 
though he were drunk or they may be more severe and the individual will 
actually fall Secondary symptoms of nausea and vomiting, when present, 
are indicative of the acuity and seventy of the vertigo 

The cardinal symptoms of Meniere’s disease or hydrops of the labyrinth 
are paroxysmal attacks of vertigo associated with deafness and tinnitus, of 
varying intensity and frequency, often accompanied by nausea and vomiting 
General physical examination and local otoscopic examination may be entirely 
negative In the early stages of this disease, it is not uncommon for the 
vestibular labyrinth or cochlea to be involved separately, so that an accurate 
diagnosis cannot.be made However, with succeeding attacks, both parts 
of the labyrinth become jointly involved and a true diagnosis can be readily 
reached 

1 The deafness usually varies in severity from time to time and involves 
the entire scale There are decreased bone conduction, diplacusis and distor- 
tion of sound The patient hears tones at different pitches in the two ears 
If the condition continues over a period of years, the deafness often becomes 
more profound and no longer shows much variation in degree The di- 
placusis and distoition are then no longer noticeable because of the severity 
of the deafness Hearing tests are suggestive of a uniform nerve deafness 
in the affected ear 

2 Tinnitus nearly always accompanies the deafness, and this symptom is 

usually of a double nature, a high pitched ringing or hissing which is not 
bothersome and a low pitched pounding or roaring, often synchronized with 
the heart beat, which is most troublesome and, in some cases, is complained 
of as bitterly as the vertigo . 

2 Labyrinthine activity Caloric tests show either a non-functioning 
or hypoactivc labyrinth on the affected side and the reaction to caloric tests 
frequently \anes at different times As a general rule, the more severe the 
deafness, the less the response of the labyrinth to the caloric test The un- 
affected labyrinth will also usually show^ a diminished response to caloric 
stimulation. This is especially true of the vertical canals and would appear 
to be a physiological attempt on the part of Nature to balance or equalize the 
actn ity of the opposing labyrinths These symptoms and signs are sugges- 
ts e of a \ary ing endolymphatic distention with an accompanying variation in 
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the sensitivity of the end organs invohed This accounts for the diplaciisis, 
distortion of hearing, varying severity of deafness and tinnitus and the di- 
minished response to stimulation of the labyrinth 

Hydrops of the labyrinth is a disease usually occurring in middle and 
later life It seems to be more common in males than in females There are 
frequently spontaneous remissions, wherein the individual may be free of 
attacks for months or even years, only to have them recur with increased 
severity This condition is usualty unilateral and affects only one lab} rmth 
but, in approximately 10 per cent of the cases, the second labyrinth may 
become involved Acute attacks may be brought on m one of two opposite 
ways First, an increased pressure in one labyrinth may suppress its activity 
and result in a physiological over-reaction from the opposing labyrinth or, 
secondly, there may be a release or lowering ^of pressure in the distended 
labyrinth so that this labyrinth temporarily is overstimulated and upsets the 
balance control of the other one A significant point in this respect is the 
observation that, during an attacic, the hearing in the affected ear may mark- 
edly improve This second reaction is not a common one and has been noted 
only a few times Between the acute attacks there is usually some deafness, 
the low pitched tinnitus continues, and tlie offending lab} rinth is hypoactn e 
to stimulation Patients frequently complain of a sense of imbalance or un- 
steadiness between the active attacks and of a feeling of pressure or fullness 
in the head In many cases the fear of attacks is almost as bad as the at- 
tacks themselves so that these people are afraid to venture outside of their 
homes 

No attempt is made here to explain the etiology or underlying causes of 
hydrops of the labyrinth whicli are still unknown- In my experience medical 
treatment has rarely been successful in curing this disease, although it often 
alleviates the symptoms and enables the patient to tolerate the condition I 
do believe that conservatn e therapy should alwa} s be tried There are man} 
and varied forms of treatment advocated, which in itself is indicative of the 
lack of effectiveness of an} one form of treatment It is interesting to 
note that, knowingly or unknowingly, the accepted forms of treatment all 
seem to have as their aim a lowering of the distention of the lab}Tinth 
These include the use of histamine, nicotinic acid, sodium elimination or re- 
placement and deh}dration The efficacy of an} new form of treatment 
must be regarded w-ith question until a large number of cases ha\c been 
treated and o^ er a considerable length of time because of the possibilit} of a 
spontaneous remission of the symptoms characteristic of these cases In my 
experience treatment with small subcutaneous injections of histamine ha** 
been most effcctne m alleviating this condition, w-ith gratifjing results in 
about one-third of the cases There are many cases which do not respond to 
conser\ati\e therap}, and tins condition is so iiicapacitatmg that the patients 
become desperate and are willing to gamble on any kind of surgical procedure 
which has a chance of eliminating this distressing malad\ The economic 
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phase also deserves consideration as many of these patients are unable to 
work or earn a livelihood , 

Up to the present time the accepted surgical procedure for this condition 
has been sectioning of the vestibular nerve*' It has been quite successful in 
a few expert hands However, it is a hazardous undertaking and the results 
have sometimes been disappointing Moreover, the low pitched grinding 
tinnitus is usually not alleviated, and some cases have cerebellar disturbances 
and difficulty with balance even though the acute, vertiginous attacks disap- ^ 
pear There is also the danger of injuring the facial nerve Partial or total 
nerve section would seem to be an illogical procedure for this condition as it 
does not attack the seat of the trouble, namely, the hydrops of the labyrinth 
I believe that any operation performed should be upon the labyrinth itself 
and should include opening the membranous labyi inth to release some of the 
endolymph There have been few i eports of labyrinth surgery for this con- 
dition Portmann’s ® endolymphatic sac operation has relieved some pa- 
tients, although the relief has often been only temporary and some of these 
cases had complete loss of hearing m the ojperated ear In England the 
operation of dioice until recently would seem to be alcohol injections into 
the labyrinth, either through the drum and oval window or through a trephine 
opening in the horizontal canal This procedure causes complete destruction 
of the cochlea and vestibule and has not infrequently caused facial paralysis 
It has found little favor in this countiy Putnam ^ reported two cases in 
which he opened the superior semicircular canal by way of the middle 
cranial fossa and used a coagulating current to destroy the vestibule without 
destroying the cochlea This procedure has merit but the approach is un- 
necessarily difficult and the cranial cavity need not be opened In the past 
year Cawthornc ^ reported 50 cases m which, by way of the mastoid route, he 
opened the bony, horizontal semicircular canal and with fine tweezers re- 
moved the membranous organ In some cases he also injected alcohol into 
the Vestibule In all of these cases there resulted a complete loss of both 
cochlear and vestibular function and the hearing was desti oyed However, 

his procedure has been received with favor because it has been effective in 
terminating the vertiginous attacks 

The ideal surgical procedure should be one u'hich would be effective in 
terminating the vertiginous attacks and the tinnitus without destroying the 
hearing This is one ad^antage of the partial nerve section operation since 
some of the hearing can be preserxed 

The operatne procedure which I am reporting i«» briefly as follows A 
partial, simple mastoidcctonn is performed by the postauricular route in 
which the mastoid antrum is opened wideh and the outer w'all of the aditiis is 
iemo\ed far enough forward to expose the short process of the incus With 
a small, motor drntn burr the bony, horizontal semicircular canal is opened 
medial to the short process of the incus The opening is made m this portion 
of the canal since it is near the ampulla and, through an* opening at this point. 



DIAGNOSIS AND SURGICAL TREATMENT OF MENliRE’s DISEASE 45 

a needle can be passed forwaid through the canal into the vestibule When 
the point of the needle strikes the anterior wall of the vestibule, it is then 
slightly withdrawn and pressed towards the medial ^^all so as to avoid the 
facial nerve A light, coagulating current is then applied to the needle The 
needle is withdrawn, a few “sulfa” crystals are dusted into the caMty, and 
the mastoid incision completely closed ^Vlth clips Clips are removed on 
the fourth day and the dressing usually discarded by the sixth day I have 
emplo)'ed this procedure on 1 1 cases of hydrops of the labyrinth in the past 
four yeais and I believe it gives promise of effectively terminating the ver- 
tiginous attacks and, at the same time, of preserving usable heaiing in the 
operated ear Nine of these patients had unilateral involvement and two 
had bilateral involvement The elapsed time since operation has been from 
one to four jeais in eight of the 11 cases, and I believe sufficient time has 
elapsed for a true evaluation of results In all cases to date the procedure 
has resulted in a complete loss of vestibular response to caloric stimulation 
of the operated ear The hearing has varied markedly In tw'o cases there 
was total loss of hearing, but m one of these there was no attempt to preserve 
hearing as tliere w’as onl) residual hearing present before the operation In 
foui cases the hearing has remained at essentially the same level as before 
operation Three cases show a further loss of hearing chiefly m the low'cr 
tones Tw'o cases show' a marked lmpro^ement in hearing In one of these 
cases, theie w'as a uniform preoperatne loss of hearing a\eragmg 70 decibels, 
whereas, since operation, the hearing has returned to W'lthm noimal limits 
and has remained so foi tw'o and one-half jears The nine patients w'lth 
unilateral involvement have been completely free of vertiginous attacks since 
the operation Some had almost immediate lelief from vertigo, whereas in 
others it took fi oni tw'o to three months before the other labyrinth compicteh 
adjusted The duration of postoperative vertigo and imbalance \aried in 
direct proportion to the amount of labyrinthine activity in the affected car 
before operation as shown by caloiic tests These nine patients ha\c been 
rehabilitated and all have returned to their normal w'aj of life and ha^e been 
most grateful for the operation Moreo\er, the low pitched, grinding tin- 
nitus has been completely relieved in these cases although there has been little 
effect on the high pitched tinnitus which in some cases increased None 
of these patients complained about the high pitched residual tinnitus Thict 
of them ha\e stated that the pounding tinnitus before operation w.is a<s in- 
capacitating as the \crtigo Using a noise apparatus to ma*:k the hearing in 
the unaffected eai all nine cases could understand an amplified com crea- 
tional \oicc with the operated ear In other words iIkw all ha\c ueahlc 
hearing in the affected car In the two bilateral cases, the desired results 
were not attained Unfortunately, these were the two case** in which com- 
plete loss of hearing resulted in the car operated upon ‘>0 that it was con- 
sidered too much of a harard to operate on the second car and the\ contimud 
to ha\e attacks from' that ear, tliough one i'- responding to hi‘'t.muiK ,iiul 
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gets along fairly well I believe that the total loss of hearing in the operated 
ear of these two cases was due to technical mishaps during the operation, as 
a result of allowing a suction tip to come too close to the opening into the 
labyrinth m removing bone dust, with the result that the endolymph was 
entirely removed I believe these mishaps can be avoided in the future 
There were no postoperative complications m any of this series , all wounds 
healed by primary intention Patients were well enough to be discharged- 
from the hospital, m from one to tliree weeks, depending upon the amount of 
postoperative pltysiologica] labyrinthitis in the unaffected ear 

In commenting upon the effect of this procedure I can only conjectuie 
as to what actually happens inside tlie labyrinth The original idea of using 
a coagulating cuirent in the vestibule was to try to destroy the neuro- 
mechanism of the vestibule with as little damage as possible to the cochlea 
The coagulating current may result in an actual coagulation of some of the 
endolymph With a distended membranous oigan, a needle passed into the 
vestibule would have to peifoiate the utricle This mechanical peiforation 
would cause a lelease of endolymph Apparently the coagulating current 
tends to seal up again the opening m the membranous wall so that all endo- 
lymph IS not lost and the cochlea can continue to function It may be that 
the’ current destioys the nerve fibers of branches of the vestibular nerve 
to the utricle and supeiior semicircular canal which he in the immediate 
vicinity of the end of the needle, while the needle itself has destroyed the 
horizontal semicircular canal in penetrating it It is to be hoped that we 
may be able to obtain sections from some of these labyrinths for pathological 
examination at some future time 


Comment 

No claim is made that this operative procedure is perfected Neveithe- 
Icss, our successes with it over the past foui years make us believe that it is 
worthy of report, since it has pioved successful in relieving the vertiginous 
attacks of Meniere’s disease or hydrops of the labyrinth and has preserved 
usable hearing in nine of 11 cases operated upon to date Animal experi- 
mentation and pathological examination of postoperative labyrinths arc 
particular!) desirable The former is now being carried out by one of my 
confreres 


Conclusions 

1 'J'hc term "Meniere’s disca«;c’’ should be used onK to designate a 
In drops of the lalnrinth, a pro\cd pathological cntit) 

2 Tins disease pro\ ides a cle.ar cut, clinical pictuie which can be differen- 
tiated from all other conditions showing the Meniere S)ndrome 

3 The operatne procedure here presented is still m its experimental 
stage 
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4 The results m the above senes of cases seem definitely to justify it as a 
surgical procedure for intractable cases of hydrops of the labyrinth 

5 It has proved successful in terminating the vertiginous attacks in 
such cases 

6 The effect on hearing has varied from restoration of normal hearing 
to a complete loss 

7 The low pitdied, pounding or grinding tinnitus has been eliminated 
by this procedure, although high pitched tinnitus has sometimes increased 

8 This procedure seems to be preferable to that of sectioning the \ esti- 
bular nerve in its results, simplicity and safety 
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THE EFFECT OF DORYL (CARBAMINOYLCHOLINE) 
' IN THE TREATMENT OF PERIPHERAL 
VASCULAR DISEASE* 

By Gamliel Saland, M D , F A C P , Randolph Rosenthal, M D , 
Charles Klein, M D , and Herman Zurrow, M D , 

New York, N Y 

Carbamii^oylcholine, known popularly as Doiyl, is one of the most 
powerful 'parasympathomimetic drugs known As a choline derivative, its 
properties causing general vasodilatation suggested its use in peripheral vas- 
cular disease The literature is sparse with reference to its use m this con- 
nection Stari,^ in 1937, reported striking relief of rest pain except in the 
presence of gangrene or undramed purulent infection 

Chemist) y and Pha)’macology^'~ Carbammoylcholine chloride (NHj- 
COOCH2CH2N(CH3 )iC 1) was fiist synthesized in 1932 by Kreitmair Its 
actions paiallel the effects produced by stimulation of the parasympathetic 
nerves such as general vasodilatation, drop in blood pressure, increased sali- 
vation, gasti omtestmal peristalsis, uterine and vesical conti actions, and 
sweating In addition to the muscarinic effects of the drug, it al^ exhibits 
slight nicotinic effects on skeletal muscle and ganglion cells Atropine neu- 
tralizes the muscarinic actions of the diug 

Plaji of Study This is a three year study of a gioup of 21 patients who 
were given biweekl}' injections subcutaneously of 0 25 mg of doryl over 
periods varying from six months to three years No patients with history 
or signs of asthma or chronic bronchitis were accepted for doryl therapy 
The results of this treatment were compared with the results found in other 
conli ols recen ing no specific therapy and studied foi similar periods of time 
Six additional controls were added to 30 others recorded in previous re- 
ports ‘ We thus had a total of 36 controls similar in diagnosis and com- 
plications to the treated group All patients m both groups weie ambulatoiy 
and had a complete general and peripheral vascular study piior to the onset 
of dorjl therap) All weie instructed in foot hjgiene and care, diet, and 
general measures outlined m our clinic routine All jialients were re- 
examined and studied at six month intervals according to the following 
criteria ''' 

I Vo<!citlar Anatomic Status This factor was determined b) the evalua- 
tion of amplitude of \essLl pulsation determined by palpation, temperature 
changes, lubor on dejiendenc) , palloi on ele\ation, and roentgen study for 
arterial caleilication 'Ihis factor was graded from four plus, indicating 
-'cwere iiuoKement, to zero nuhcatiiig no iinohement 

* Kevtnol fo" Oclotxr ^ 1944 

Tro js tilt Pvtiphtnl \ .i-ail.ir Dista't IXpnrtnitnt 'I in. Hospital, BroiiN, Xtw 

Yo'lv 


IS 


DORYL IN TREATMENT OF PERIPHERAL VASCULAR DISEASE 49 

II Tissue Anatomic Status This was determined by the degree of in- 
volvement of the superficial and deep tissues and graded four plus indicat- 
ing presence of gangrene, three plus indicating ulceration, two plus indicating 
infection without gangrene, and one plus when skin atrophy, muscle atrophy 
or nail changes ^^ere present, zero when no involvement was apparent 

III Rest Pam This refers to pain other than claudication It includes 
neuntic pain, paiesthesias, coldness or night cramps This was graded four 
plus for severe pain, to zero foi no pain 

IV Claudication This was measured as an index of the number of 
blocks the patient could walk before pain in the calves supervened Four 
plus indicated tliat the patient could walk only half a block, three plus 
indicated patient could walk one-half to two blocks, two plus indicated t\\o 
to four blocks , and one plus indicated more than four blocks , zero indicated 
absence of claudication 

V Vasculai Reset ve This was studied by means of the thermal vaso- 
dilatation test and complete nerve bloc^ (common peroneal and posterior 
tibial) where the first test failed to produce cpmplete vasodilatation ' Vas- 
cular reserve was graded four plus indicating full vasodilatation by produc- 
tion of a rise m skin surface temperature of the big toe to 30 5° C , three 
plus a 75 per cent use from the initial temperature to 30 5° C , two plus a 
50 per cent rise, one plus a 25 per cent use, and zero negligible or no rise 

VI Functional Classification This lepresents a composite evaluation of 
all factors 

Class I Patients ith organic disease without s> mptoms 

Class Ila Patients with organic disease with minimal symptoms 

Class Ilb Patients with organic disease with moderatel} se\crc 
symptoms 

Class III Patients with oiganic disease bedridden because of gaiigicm,. 
infection or intractable pain 

Class IV Patients with symptoms, without evidence of organic ^as- 
cular disease 

Pioccdure All patients vho were placed on doijl therapy were first sub- 
jected to the following pi ecautionar} stud> 0 125 mg of dor\l was injected 
subcutaneousl} and pulse and blood pressure readings were taken at fi\e 
minute intervals for 30 minutes If no untoward effects were noted, the 
stud} w'as repeated with a dose of 025 mg of dor}l subcutaneously If 
there were still no untoward effects, patients were started on 0 25 mg of 
doryl subcutaneously biweekh A loaded s}rmge with atropine sulfate 
gi 1, 100 was kept on hand for eniergenc} use 

* tVe first used iquLOUs dorjl cuutaiiiinc; 0 25 me i><.r t c for the subcui mtou" injcclio i« 
Wc then attempted to prolong tlic effect b> prtj>aring stoek solutions of donl m od at a 
concentration of 025 mg per 0 50 cc. for subcutaneous injections Tins mctlicyl "as fo.ind 
dangerous because oi the m«olubiluj of dorjl m oil Scstral patients rc'ult.antJ> rcccncn a i 
oscrdosc of dorjl with the following reactions faiutnig brad\carcln marked drop in fitovi 
pressure, iinrkeil intistmal peristalsis, salivation and swtating 1 bess itieels \iert i r- 
nicdiatth countcnactcd bs the s^ubaitancoiis injection oi itro,i i.c sulfate gr 1/103 At nus 
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Results 

I Six month study After treatment witli doryl for six months, three 
patients showed no improvement in vascular or tissue anatomic status, and 
no improvement in vascular reserve Claudication was improved in two 
cases None of these three patients had rest pain before or after comple- 
tion of therapy Of 14 control cases observed over a similar period, eight 
cases showed improvement of vascular anatomic. status, three cases showed 
improvement of tissue anatomic status, six cases showed improvement of 
vascular reserve Claudication was not improved Rest pain was improved 
in two cases Functional status was not improved m any case 

It will be noted that for this peiiod results were promising only with 
regard to claudication in the doryl treated cases 

// One year study' After treatment of seven cases for one year with 
doryl, no cases showed improvement of vascular anatomic status , one showed 
improvement of tissue anatomic status, three cases showed improvement in 
vascular resen,'e Rest pain was improved in three out of four cases Two 
cases showed improvement in claudication Functional classification was 
essentially unchanged in this group Of 19 control cases, four showed im- 
provement in vascular anatomic status , one in tissue anatomic status , six in 
vascular reserve, five in claudication, four in functional status Only one 
out of manifesting rest pain showed improvement in this category 

Results in the group treated for one year suggest definite improvement 
in rest pam and equivocal improvement in vascular reserve in the doryl series 
III One and a half yeat study Of three cases under doryl therapy for 
one and a half years, none showed improvement in vascular or tissue ana- 
tomic status One case ivas improved in vascular reserve, one showed 
improvement in claudication, and two cases in this senes* complaining of rest 
pain prior to the onset of therapy had no rest pain after tlierapy was com- 
pleted One case showed functional improvement Of 12 controls, four 
sho^\cd improvement in -Nascular anatomic status, four showed improve- 
ment in tissue anatomic status, five showed improvement m vascular reserve, 
and six showed improvement in claudication There was no case of improve- 
ment in rest pam where it nas present m 10 of the 12 control cases Six 
cases showed functional status improved 

Results in the one and a half year group suggest relief of rest pain as the 
only benefit from dorjl therapy 

IF. Two year study Six cases received dor^d therapy for t^NO years Of 
these, one showed vascular anatomic improvement, one showed tissue ana- 
tomic improvement, three showed improvement in vascular reserve, one m 

tlic ua*! coiiccnetl of cli**.oI»ing dor>l ii» f'clatin, in a htiutd state wJndi uoiilfl 
lo’-ri n nodule when injcctwl subcutincousl)- (0 25 dor>I pi.r 0 5 cc of frclatin 

mivturc) Tl’c nodule vould disappear m 24 hours There uas no further trotihk s\ith 
this nisthofl sshicii was user! tmlil September 1945 when Rclatin \s.vs no longer obt'iin.ihlc 
Is-caU'C of the war At this point we reverted to the use of aqueous dor>l 0 25 tup per 05 
cc. for the f'ahncc of the studs which ended six ino.iths liter 
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daudication , and none in rest pain (only one patient in this group had rest 
pain) None showed improvement m functional status One control case 
showed no improvement in any category 

This group suggests improvement m vascular reserve when dorjd was 
given over a two year period 

V Thice yem study Two cases continuing under doryl therapy for three 
years showed no lmpro^ement in any of the categories studied None of 
the control cases continued beyond two years 

Comphcation and Special Study One patient, 67 3 'ears old, de\ eloped 
typical peptic ulcer sjTOptoms while under doiy-l therapy The diagnosis of 
duodenal ulcer was confirmed by roentgen-raj' Doryl tlierapy was discon- 
tinued because of the possible relationship A study of this factor was 
undertaken Avith 10 patients who were given fractional gastric analyses fol- 
lowing alcohol test meal, and again following alcohol test meal plus a dorj-l 
injection of 0 25 mg immediatel}* after the alcohol meal Specimens w'erc 
taken during fasting, one-half hour after test meal and one hour after test 
meal The same intervals w’ere used for the doryl sitting In two cases 
there w'as a significant difference in the free acid and combined acid deter- 
minations one hour after the beginning of the test The half hour extrac- 
tions failed to show significant differences in any of the 10 cases Table 1 
below' illustrates the positive findings m the tw'o cases 


Table I 



Alcohol Test Meal 

Dor>I Alcohol Meal 


Fasting 

30 min 

60 min 

Fasting 

30 mm 

60 min 

(1) Free HCl 

0 

54 0 

43 6 

88 

40 0 

HS3H 

Combined Acid 

13 6 

67 2 

59 8 

20 8 

80 0 


(2) Free HCl 

mBM 

16 0 

35 0 

0 


72 0 

Combined Acid 

mm 

70 0 

65 0 

15 8 

Hi 

98 0 


Summaiy A group of 21 patients was studied from six months to 
three j'ears w'hile receiving biweekl)’ subcutaneous injections of 0 25 mg of 
doryl It was found that compared with the control group of 36 ca'^c'^. there 
were no significant differences in vascular anatomic status, tissue anatoime 
status, claudication, ^ascular reser\c or functional classifications Where, 
how'cver, the control group had no improxement with regard to rest pain 
doryl treated cases showed a definite relief of rest pain 
% 

Conclusion's 

Donl IS a \.iluable drug who'.e .application to jienpheral ■sasctil.ir disease 
should be limited to the treatment of rest pain It is contnundic.ittd m 
patients with historj or S 3 mptom> of peptic ulcer or asthma Dorjl should 
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- be used only by those who are thoroughly acquainted with its phaimacology 
and its contraindications 

f 
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THE INTEGRATION OF THE EXACT SCIENCES IN 

ALLERGY RESEARCH‘D 


By Leslie N Gay, M D , F A C P , Balhmo}e, Majyland 

Some years ago Dr Abraham Flexner of the Rockefeller Institute, in 
conversation with the late Mr George Eastman, asked him whom he regarded 
as tlie most useful worker in science in the world Mr Eastman replied 
without the least hesitation, “Marconi ” Dr Flexner surprised him by sa} - 
mg, “Whatever pleasure we derive from the radio or however wireless and 
the radio may have added to human life, Marconi’s share w^as practicall} 
negligible ” Mr Eastman, a fai -seeing and philanthropic gentleman, was 
planning to devote his vast fortune to the promotion of education in useful 
and exact sciences He asked Dr Flexner for an explanation, and I quote 
Dr Flexner’s clearly thought out reply “Mr Eastman, Marconi w'as in- 
evitable The leal credit for everything that has been done in the field of 
w'lreless belongs, as far as such fundamental credit can be definitely assigned 
to anyone, to Professor Clark Maxw'ell, who in 1865 carried out certain 
abstruse and remote calculations in the field of magnetism and electncit) 
Maxw'ell reproduced his abstract equations in a treatise published in 1873 
Other dlsco^e^les supplemented Maxwell’s theoietical w'ork during the next 
15 years Finally, in 1887 and 1888 the scientific problem still remaining — 
the detection and demonstration of the electromagnetic weaves w'liich are 
earners of W'lreless signals — w'as solved by Heinrich Hertz, a worker in 
Helmholtz’s laboratory in Berlin Neither Maxw’ell nor Hertz had any con- 
cern about the utility of their w’ork , no such thought ever entered their minds 
They had no practical objective The inventoi in the legal sense w'as of 
course Marconi, but w'hat did Marconi invent? ]Mercl\ the last technical 
detail, the now obsolete receiving device called a coherer, almost unnersally 
discarded ” 

What IS true of the research of Heinrich Hertz may be said of the in- 
Aestigations of scientists the world over Without electncit) the world to- 
da) w’ould be helpless Michael Farada)’s disco\ cries of the induction of 
the electric current and the effect of magnetism on polarized light, together 
w’lth e^en earlier studies in the field of electricity, ha\e led to man) practical 
applications of electncit) b) which our daily burdens ha\e been lightened 
In the domain of medicine and public health the principles of electncit) ha\ c 
been utilized to great ad\antage to rche\c suffering Inimami) For example, 
one can mention the application of electncit) to the production of the 
roentgen-ra) so helpful in the diagnosis of disca^^e, and more receiitl), in the 
treatment of inopei.'iblc c.mcer 

Until the onset of the present tragic conflict scientists thronghont the 
Rcccncd for publication Jiilx 24 1044 

5x 
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world have utilized, wherever possible, the discoveries of their peei s, in order 
to solve their problems and to advance their theoretical hypotheses This is 
true in medicine, a science 'which is made up of many separate fields awaiting 
research and investigation As in the case of Marconi, so aptly discussed by 
Dr Flexner, the clinician frequently adapts the scientific discovery of the 
laboratory investigator to the more practical side of medical science, and 
although I do not reflect critically on the ability of the clinician, who recog- 
nizes “the usefulness of useless knowledge,” nevertheless more honor is due 
to the research student 

For the past 20 years I have been analyzing a branch of medicine which 
was given the name of “Allergy” by von Pirquet m 1906 This term is 
synonymous with the more explanatory word “hypersensitiveness ” It 
refers to the condition of an individual who reacts specifically, and with char- 
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Fig 1 Bermuda survey 


actenstic unusual symptoms, to contact with, or the administration of, a 
substance which when given in similar amounts to the majority of other in- 
dividuals proves harmless (Louis Tuft, 1937) An example, the ingestion 
of egg white m most individuals produces no ill effects, but in a small number 
of persons violent reaction may occur even though the amount ingested is 
of microscopic size Allcrg}' is recognized through such common s) mptoms 
as those which are associated with haj-fc\cr, asthma, hives, eczema, poison 
ivy, and other skin inflammations resulting from contact with primary or 
sensitizing irritants 

It IS mv purpose briefl\ to outline the relationship of the more exact 
sciences to this medical specialtj and to demonstrate hj these deductions 
how deiK*ndtnt!v related are the sciences m fields w’hich might seem extremcK 
remote one from the other In order to study the many problems w'llh w’hich 
I ha\c been confronted it ha< been ncccss.ir) to resort to the knowledge dis- 
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closed by the botanist, the chemist and biochemist, tlie immunologist and 
physician of public health, the mechanical and electrical engineer, the indus- 
trialist, and more recently the legal profession 

It is quite impossible here to discuss in detail this remarkable specialty, 
^yhlch, by necessity, has applied so many diverse sciences to the solution of its 
problems The greater part of our knowledge of those manifestations of 
human hypersensitiveness, grouped under the general term of allergy, is 
based upon the fundamental principles of anaphylactic reaction in lower 
animals Anaphylaxis, demonstrated in 1904 by Dr Theobald Smith, is a 
term applied to a state or condition whicli is produced by the following ex- 
periment If a small amount of horse serum, perhaps 0 1 cubic centimeter, 
IS injected into a normal guinea pig, no reaction will occur If, however, 
after an “incubation” period of 14 days, a second larger amount (1 cubic 
centimeter) of horse serum is injected into the vein, the animal wull show' 
characteristic symptoms and usually w'lll die in a very few minutes The 
leaction thus produced is termed anaphylactic shock Although human 
allergy and animal anaphylaxis resemble one another, there are two distinct 
and fundamental differences First, human allergy may be inherited whereas 
animal anaphylaxis is artificially induced in the laboratory , second, in animal 
anaphylaxis the repeated injection of very small doses of the sensitizing 
serum will prevent the shock or death of the animal Complete desensitiza- 
tion in human allerg)' on the other hand is most difficult and is rarely accom- 
plished 

An excellent example of the serious reaction occasionally encountered m 
man is to be found in the prophylactic treatment of tetanus It is common 
know'ledge that any puncture wound should be looked upon as a potential 
case of tetanus As a preventative it has been the universally accepted prac- 
tice to give an injection of tetanus antitoxin For years the antitoxin has 
been developed through the medium of horse serum Consequently, the in- 
dividual w'ho might have inherited a sensitivity to horse serum has a violent 
and distressing shock reaction immediately after the prophylactic injection 
Fortunately, in the inajorit) of such instances serious results can be com- 
bated by appropriate medication Nevertheless, these serious and occasional!) 
fatal reactions have stimulated the biologist and biochemist to greater efforts 
in research and, fortuiiatel) , during the past decade the solution of the 
problem has been found Tetanus toxoid has been de\ eloped without horse 
serum (the offending agent) and ample opportunit) to test its effects eiiess 
has been offered during the present w'ar 

The procedure of administration differs somew'hat from that which was 
followed in the prophylactic treatment w'lth the antitoxin In the latter cast 
the antitoxin was administered after the w'ound had been incurred Tht 
present method of j)re\ention of tetanus in our armed forces is to administer 
a dose of toxoid immediately upon the induction of the soldier into the 
service, to be followed bv a second dose after two months Should ilit 
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soldier later receive a wound, his identification tag will state he has received 
preliminary prophylaxis and only a third supplementary dose will be necessary 
as soon as it can be conveniently injected The success of this preventive 
treatment has been recently reported by the British and French armies 
In the British Army the prophylactic treatment prior to Dunkirk was optional 
on the part of the soldier, but in the Fiench Army the treatment was com- 
pulsory Among 16,000 wounded British soldiers who had received prophy- 
lactic injections no tetanus occurred, while in 1,800 wounded who had re- 
fused treatment there were eight cases On the other hand, among the thou- 
sands wounded in the entire French Aimy, all having leceived toxoid, but one 
. case of tetanus developed 


Apnl May -June July Auqust 'September 

u *1 I 7 H a a 1 14 a ^e y t* »i m r » u ee r u ti xJS 



Fjg 2 TIk occurrence of pollen in the atmosphere during the year 1932, 

Baltimore, Marjlaml 


After the demonstration of anaphjlaxis in animals, it tvas a natural dc- 
\elopmcnt for the dmician to attempt correlation of the phenomenon with 
ccrlam \\mplotns obserxed in the human subject It was not until 1910 that 
the attention of immunologists was directed by Melt/er to the similarity of 
the marked distention of the lungs seen in the guinea pig and the jmlmonary 
distention seen in patients with bronchial asthma Howexer, it xvas in 1819, 
iiearlx a ccntiirx earlier, that Bostock, an Eiighsli ph>sician, described a s>m- 
dronie which is a classical example of h>j>ersensUixcness I refer to the 
disea‘*c conunonlx spoken of as hax -fever Bostock described this syndrome 
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as “summer catarrh” with a seasonal incidence and a distinct symptomatol- 
ogy Elhotson, in 1831, referred to the fact tliat one of his patients de- 
veloped the symptoms when flowers were in bloom, witli the inference that 
the symptoms were due to pollen This is tlie first reference in medical lit- 
erature of this possibility It remained for Blackley to confirm this supposi- 
tion by* a series of experiments, published in 1873 He was the first to 
apply the skin test, inoculating his own skin witli dry pollen by the scratch 
method, and being a victim of this group of symptoms he obtained a large 
hive at the site of the impregnated area 

Since the excellent publication of Moore and La Garde in 1926, entitled 
“The Identification of Pollens from So-Called Hay-Fever Plants,” in the 
Annals of tlie Missouri Botanical Garden, American allergists have given 
increasing attention to the pollen content of the air and to its relation to the 
incidence of hay-fever and asthma, and systematic surveys have been carried 
out in many sections of the United States It was in 1929 that Acquarone 
and Gay published the first survey of tlie pollen flora of the Eastern Sea- 
board Ordinary microscope slides, greased lightly with vaseline, were ex- 
posed out of doors These slides, protected by a small metal shelter open 
at the sides, were collected after twenty-four hours’ exposure and the number 
of' pollen grains of each species of tree or plant was counted and identified 
The ke}'s developed by Moore and La Garde proved of great value in making 
identifications It is obvious that pollen grains, which appear on the slides 
in considerable numbers, must be liberated from the freely flowering vegeta- 
tion prevalent in the neighborhood One has only to note what species are 
pollinating abundantly and to secure pollen of each directly from the anthus 
m order to obtain standards for comparison with those deposited on the 
slides Pollen grains, the microspores of seed plants, possess, in common 
with plant spores in general, a high degree of specificity , that is, each species 
possesses distinctive spores Since the characteristics of tlie spores are so 
definitely fixed in each species, it is possible to identify pollen grains with 
reasonable certainty 

The pollen season falls naturally into four subseasons The tree season. 
March and April, the grass season. May, June, the plantain season, Tune, 
July, and the rag^veed season, August and September As a patient’s clini- 
cal symptoms will parallel these seasons, it is quite easy to determine from 
the history' nhich species of pollen is responsible for the discomfort Con- 
firmation of the cause is established by the intracutaiieous or scratch tc^t 
Since 1929 an annual sur\ey has been carried out m the Baltimore area and 
the schematic charts demonstrate the distribution qualitatnely of the pollen 
m the atmosphere during the flowering seasons 

In spite of the knowledge obtained from the survey of the i>olIcn flora. 
It IS often impossible to relieve a patient who suffers from the c)mptom« 
associated with pollen inhalation by the usual specific treatment A haven ot 
lefugc lor those who suffer from the distressing swnptoms which resuh 
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from the inhalation of dry, wind borne iiollen, has been sought for man} 
years by patients m adveitised areas of this continent For a time the New 
England State, New Hampshire, seemed to answer all requirements, as civili- 
zation has moved into the secluded mountainous areas, many seeds of the 
offending grasses and ragweeds have been implanted in the fertile soil by 
the traveling public, and consequently there has been a decided “droppifig off” 
in tlie popularity of the White Mountains as a legion where those who 
suffer with tliese respiratory symptoms may find relief Fartlier to the 
^vv^est, in Northern Michigan and in Southern California, one may sojourn 
in comparative comfort during the ragweed season But other complicating 
factors, whicli are as disturbing as the ragweed pollen, may be encountered in 
these districts 

It IS recognized that the continued influence of pollen on the mucous 
membrane of a sensitive individual depends upon several factors, such as 
temperature, barometric pressure, rainfall, prevailing winds, and the relation- 
ship of die land to the sea Prevailing winds proceeding from the ocean 
cleanse the atmosphere, and, therefore, the relative location of land to sea 
is by far the most important factor in reducing to a minimum offensive pollen 
grams This is true irrespective of the season of the year 

Because of their popularity with, and their accessibility to the citizens of 
the United States, the islands of Bermuda were chosen for a survey of the 
flora of the atmosphere In the Bulletin of the Johns Hopkins Hospital, 
issued February, 1941, a report of the survey can be found 

In size the group of islands is slightly over 19 square miles, 15 miles long 
and three miles wide, the average width is somewhat less than one and a 
half miles The average depth of soil on the islands is estimated to be six 
inches The climatic conditions of Bermuda produce subtropical or warm 
temperature vegetation Spring is the blossoming season for most annuals , 
but in the liottest days of August and the coldest days of January and 
February there arc blossoms in every garden Although there is a profuse 
growth. It IS remarkable that only 8 7 per cent of the plant life is endemic 
The large proportion has entered by natural agencies from America and the 
West Indies 

Because of the geographic and climatic advantages which seemed to be 
offered in Bermuda for the relief of pollen-sensitive patients, a sur\ ey of the 
jiollen flora of the atmosphere suggested itself. A single season’s record 
of the succc-^sion of species of pollen whicli in\adc the atmosphere of any 
given localit} furnishes ^alllable information regarding itS ha}-fevcr poten- 
tialities Each} car the c}cle faithfully repeals with onl} such minor fluc- 
tuation« as ma} be due to suisonal ^arlatlons The sur\cy was commenced 
March 1. 1939, and wa*' concluded April 1, 1940 The «amc procedure de- 
^c^bed^>> Acquaronc and G.i} in l<^29\\as followed 

The conclusion i'- that there is a\an.able within easy tra\tl distance of the 
United State« a group of islands which has a constant \ ear-round atmosphere 
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entirely free of the usual disturbing pollens of grasses, plantain and ragweed 
Only during late February and March are there two trees, cedar and candle- 
berry myrtle, which produce sufficient pollen to cause the respiratory symp- 
toms of hay-fever and pollen asthma The absence of the pollens so disturb- 
ing to countless citizens of the United States should make the Bermuda 
islands most popular during the spring and summer months 

The specific treatment of persons sensitive to pollens, namely, injections 
of the extract of tlie oifending pollen m graduated doses, may fail to give the 
desired relief It was essential, therefore, to tty to find another means to 
bring comfort to these patients An opportunity was afforded by a manu- 
facturer of air-conditionmg equipment to study the effect of air-conditioned 
atmosphere on individuals suffering with symptoms of hay-fei er and pollen 
asthma This treatment was a new method of approach and the results of 
the investigation were published in the Journal of the American ^Medical 
Association in May, 1933 The efficacy of the air-conditioning system used 
in the investigation was demonstrated most satisfactorily Complete relief 
was given to patients suffering with hay-fever while they occupied the air- 
conditioned room It was emphasized, however, that the relief of patients 
depends entirely upon the ability of the equipment to cleanse the atmosphere 
of offending pollen , the cooling feature is quite secondary, and is important 
only as a means to accomplish more perfect filtration and lend physical com- 
fort to patients while occupying sudi an equipped room To those indi- 
viduals who can afford to install such a system, whether in the home or in the 
office, great relief can be assured 

After the demonstration that pollen can be filtered from the atmosphere 
by the use of air-conditionmg units, other meclianical devices were sought to 
accomplish the same result In 1935 Cnep, of the University of Pittsburgh, 
published the clinical results which he obtained after he had “cleaned” the 
pollen from the air uith an electrostatic unit developed by G W Penney 
The unit was inexpensive and was designed to supply and clean 27,000 cubic 
feet of air per hour The electrostatic air cleaner remo^ es dirt and pollen by 
generating electrons in a high electrostatic field These electrons tend to 
attach themselves to dust particles, thus giving the particles a negatue 
electrical charge ^^0len the) touch the positu ely charged surface of a senes 
of plates, the electrical force disappears and they are held b) adhesion This 
method efficiently removes pollen from the atmosphere, although its original 
purpose nas to clean from the atmosphere minute coppei particles, which 
often endanger workmen in industrial plants 

Respirator) distress of a violent t)pe frequent!) results from a du>t 
hazard little suspected by the average ph)sician, and certainl) not susjK'cte^I 
b) the engineer who originally designed the pipeless furnace method of hou*'C 
heating It consists of one large central hall register through which hot air 
passes and distributes both dust and imperceptible gas from the first fioor lii 
the attic Unfortunatel) its populant) because of its theapiu-sv. ins Ix^cn 
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Widespread throughout the f ai ming districts and small country towns It is” ‘ 
one of the common causes of winter asthma in both the child and the adult 
and must be looked upon as a sei lous health hazard Relief of the asthmatic 
tendency is obtained after the removal of the “hot-air” system of heating. 

Often patients subject to attacks of asthma, which develop from so many 
diffeient causes, fail to respond to any of the commonly used therapeutic 
measures Fortunately the physicist and mining engineei have contributed ^ 
to medical science a chemical element, helium, which is most effective in re- 
lieving the asthmatic paroxysm The story of helium is unique in the annals 
of science Until 15 years ago it was obtainable only in very small quantities 
and then at the price of $2,500 a cubic foot Today for about one cent a 
cubic foot an unlimited supply is available 

It was Sir Norman Lockyei who, by his development of spectroscopic in- 
vestigation (Proceedings Royal Society, a'oI 15, 1866) as applied to astron- 
omy, established the fact that the sun spots are large magnetic centers and 
the prominences are masses of incandescent gas, mainly hydrogen, forming 
an envelope about the sun, the thickness of which is estimated to be 5,000 
miles A little more than 70 yeais ago, in 1866, this scientist while investi- 
gating the spectrum of the sun observed that eruptions from its sui face gave 
bright lines in the yellow zone that were hitherto quite unknown in the sun 
or the laboratory I-Ie was convinced that they were due to some substance 
in the sun unknown to the earth and for which he coined the name “helium,” 
deriving it from the Greek name for the sun {Helios') He announced his 
discovery in October, 1868 

Lockyei 's observations were made without the advantage of an eclipse of 
the sun It is interesting that Janssen, a distinguished French astionomer, 
observing eruptions from the sun’s limb in India m 1868 during a total 
eclipse, armed quite independently at Lockyer’s conclusion, and wired the 
I'rench Academy of Science that he was of the opinion that the protuberances 
were composed of a gas that emitted the yellow spectral lines he had seen 
Ilecausc of this joint discoAcrj, announced coincidentally on the same day, 
one in England, the other m France, the Ficnch Academy had a medallion 
struck in 1868 commemorating it, bearing relief profiles and names of 
Lockjer and Janssen There the subject rested until 1895 when William 
Ramsaj freed a gas from the mineral clcvcite and found in its spectrum the 
brilliant lellow line due to helium Thus finallj the gas w^as identified as a 
constituent of the earth and anahsis re\calcd that it w'as a member of a group 
of gascs known as non-Kacii\e elements Xcon, used in “neon” street 
lights. IS also of this group '1 hese gases are colorless, nonmflammable 
.tnd nonexplosiNc Next to hjdrogen, helium is the lightest known sub- 
stance, and IS hqucfitd with the greatest diHiculty 

Practual applttation of hchum w'as dela\ed for main \ears until it was 
discoitrcd m conjunction with natural gas m large quantities in tlie United 
States A few small dtposu^ were found in Kansas m lyO."? and in 1928 



INTEGRATION OF EXACT SCIENCES IN ALLERGY RESEARCH 61 

the great wells near Amarillo, Texas, were discovered Our go\ernment 
has since stoied millions of cubic feet of the refined gas for military and 
commercial uses 

One of the most important and recently adopted uses for helium is in 
deep sea diving and caisson construction * When a diver descends into the 
sea, or when a man is at work in a caisson, increased amounts of air are 
taken up by the body tissues, and because air contains 20 per cent oxygen and 
80 per cent nitrogen, the absorption of nitrogen is particularly large When 
the pressure is reduced, the excess amount of oxygen can be readily taken 
care of m the body tissue by ordinary combustion, but the nitrogen excess 
tends to separate and form gas bubbles _ 

If a diver is raised or “decompressed” too rapidly, he may develop 
“caisson” illness or the “bends,” characterized by severe body pain, uncon- 
sciousness and even death, as was observed by Paul Best in 1878 It is 
necessary, therefore, to raise the diver slowly until, the nitrogen has had 
time to escape through the lungs during respiration The usual time neces- 
sary for a dn er to descend to a deptli of 200 feet is three to eight minutes, 
but after remaining at this level for 45 minutes, at least two hours will be 
required to bring him to the surface without distressing illness Since 
Hildebiand knew that helium is the least soluble gas, the idea occuned to 
him to substitute helium for nitrogen in the gaseous mixture foi dners to 
breathe The sinking of a submarine wnth the loss of an entire crew' sug- 
gested to our Navy that by analyses and research our physicists could en- 
hance the usefulness of this gas Hildebrand's impressions were confirmed 
Because of its high rate of diffusion, moving three times more sw’ifth than 
nitrogen, it is hbeiated w'lth greater rapidity from the lungs, thus proMiig its 
usefulness during the “decompression” of deep sea divers Its practical 
application w'as assured and demonstrated w'hen helium plajed a major role 
in the rescuing of out sailors from the Sqmlus submarine disaster 
- The use of helium mixed w'lth oxygen as a therapeutic gas was reported 
by Ah an Barach in 1934 He suggested its applicability in the treatment 
of asthmatics Substituting helium for nitrogen in the air, the sixcific 
gravity of this mixture compaied to that of the an is 0 34 The rate of 
diffusion of helium is three times that of nitrogen and the molecular weight 
IS 4, w'hile that of nitrogen is 28 Since respiratory work is in general jiro- 
portional to the pressure of the air the phj sical effort In the patient or the 
pressure required to mo\c heliuin-oxjgen mixtures m and out of the lung, 
should be decidedly less than that incurred when breathing nitrogen-oxjgtn 
(air) mixtures Striking diminution m the respiratory effort of .an isth- 
matic patient is obser\ed nnmediatclv when a mixture of Iichum and oxagen 
IS inhaled The mcious circle caused In lack of oxagen and rispuattm 

* Pro{c‘.«or J H Hildcbrawl, of tlic Uimcr<it> of California ind Hr' R R <i d 

\\, P Yant ot the U S Bureau of Mines publi«lic<i a coniprclKn*.i\e treatne oa tii,' 
aiipli(.>Uiou m 1 928 
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fatigue IS interrupted and, equilibrium being restored, the life of the patient 
may be saved 

We are living in an age which demands the prevention of disease rather 
than its cure New methods of industry have rapidly developed, and new 
products have required in their manufacture the most complex chemical 
agents Consequently the industrialist has encountered among his workmen 
manifestations of diseases which 20 years ago rarely presented themselves 
to a physician Industiy has been conscious of the hazards of these processes 
and is well aware that efforts must be made to eliminate them I wish to 
refer briefly to industrial diseases, many of which may be classified under 
the head of “contact dermatitis ” 

Since the founding of the School of Hygiene at The Johns Hopkins Uni- 
versity in 1918 the prevention of disease has been most emphatically im- 
pressed upon the physician, and indirectly upon the industrialist Students 
from all parts of the world have learned how to combat and control epidemic 
diseases and also how to safeguard employees from hazards in occupation 
Industrial medicine has attained a position of great importance, and man- 
agement now recognizes the advantages of healthy personnel The most 
prevalent industrial disease today is an inflammation of the skin termed 
“contact dermatitis “ It is by no means a new pioblem, for as early as 1700 
Bernardino Ramazini published a compilation of industrial diseases, men- 
tioning the swollen hands of the baker due to wheat flour and the itch which 
developed from the dust of ceieal infected with a then invisible parasite 
Even today “gram itch” is \ery common among the handlers of wheat, rye, 
corn and linseed meal, if these cereals harbor their minute parasites Scat- 
tered contributions have appeared in the literature on the subject since 1900 
In 1928 the United States Public Health Service created a special depart- 
ment for the study of occupational dermatitis and named Dr Louis Schwartz 
as its director This is an important office, as 70 per cent of all occupational 
diseases arc due to skin mj’urics 

There is a curious predisposition to occupational dermatitis Dark 
skinned racial groups have proved less susceptible to skin irritants, this being 
well illustrated by the negro Certain individuals unfortunately have skin 
characteristics which predispose them to irritants A dry skin can not with- 
stand the action of alkalis and sohents as well as a thick oily skin, on the 
other hand, an oily skin is more susceptible to the action of tar, pitch and 
petroleum products 

The chemical agents winch cause occupational dermatitis may be divided 
into two groups, the primary irritants and the specific irritants The chemi- 
cals which will produce an inflammation on any skin if allowed to remain in 
contact in sufiicieiit concentration for the necessary length of time comprise 
the fir&t groiij) and the second is composed of tliose which affect a com- 
]>araincly small number of workers onh after they ha\c been sensiti/cd or 
lia\ e become allergic to the irritant follow’ing prc\ lous exposure 
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The primary nntants are both organic and inorganic — alkalis, acids, 
solvents, essential oils, dye intermediates, tar, pitch and petroleum products 
From these irritants the industrial workers constantly require protective 
measures 

The specific sensitizing irritants likewise are numerous, and are en- 
countered in such' industries as those which employ the furrier, the dyer, the 
weaver, the leather worker, the oil worker, the manufacturer of cosmetics, 
the painter, the worker in plastics, and in many otlier trades Especially 
among the fabric dyers and handlers of plastics, the uSe of complicated and 
synthetically piepaied compounds adds to the difficulty of tracing the of- 
fending agents Recently it has been discovered that certain chemicals, 
which come in contact with the skin or which gam access into the circulating 
blood by ingestion, may produce an unusual pigmentation because of the 
phenomenon of photosensitivity Exposure to light produces such a change 
in the character of the material on or irt the skin that it may be extremel} 
irritating A striking example is found among tlie men ^\ ho work ith pitch 
m tlie conduit industry Exposure to sunlight produces an mflammation 
with pigmentation of the skin As long as the worker remains indoors no 
serious reaction occurs Recovery from the disease depends upon the use of 
protective clothing, even though the irritation diminishes the pigmentation 
IS -usually permanent 
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A Similar reaction occasionally is precipitated after the ingestion of the 
barbiturates and with the addition of the sulfonamides another source of 
photosensitivity has been encountered 

It has been suggested that this unusual reaction is produced by changes m 
the physiologic porphyrin present in the skin, although other factors are prob- 
ably involved 

The prevalence of occupational deimatitis has necessitated rigid and 
careful examination of prospective employees If an individual is “sen- 
sitive” or allergic to a chemical agent which can not be avoided m a chosen 
occupation, he should not be subjected to a hazard which might incapacitate 
him for weeks By a simple test, known as the “patch test,” many indus- 
tries determine whether a new worker can safely handle sensitizing irritants 
A small amount of the chemical is placed on the skin and a fluff of cotton is 
placed over it, held firmly by means of non-ii ritating adhesive Within 48 to 
72 hours, the area is examined, and if the woiker is likely to have trouble 
from contacts associated with his new occupation, a characteristic red vesic- 
ulating eruption will be observed under the adhesive It would be extremely 
unfortunate for this individual if he were employed in such an environment 

As a consequence of these unusual features associated with contact 
dermatitis, certain criteria have been prepared as a guide to industiy by the 
American Society of Dermatology and the American Boaid of Allergy ^It 
has been necessaiy to have them because of the confusion which has arisen 
in the minds of the legal profession in compensation decisions Gross 
negligence in the protection of workmen from well known primary irritants 
should entitle them to compensation, but theie is a grave doubt as to whether 
they should be compensated for some heieditaiy or allcigic defect for which 
no employer is responsible 

Tn this brief discussion I have outlined the ramifications of a minor 
''liccialty of medical science, allerg}% with the more exact sciences If one 
(le'.ircs to athance m a chosen field, regardless of the specialty, a bioad 
horizon is open to the student of lescaich as well as to the clinician Neithci 
c.m accomplish the ultimate without a knowledge of development and prog- 
ress m other fields The association of members of a univeisity faculty, the 
teaching of graduate students, and the instruction of undergraduates all tend 
to stnmilate us to freedom of thought So long as this freedom is defended 
and maintained, there need be no Imiil to scientific progress 
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LEPROSY WITH SUGGESTIONS FOR A 
SIMPLIFICATION OF BOTH ' 

r 

By Harry L Arnold, Jr , M D , and Irvin L Tilden, M D , 

Honolnbi, Hazvait 

The classification of leprosy has had two almost wholly independent 
origins, one largely clinical, the otlier largely biological, and both in part 
bacteriological The two have ne\er been reconciled with each other, prin- 
cipally because the clinical leprologists and the dermatological leprologists 
have never learned to speak one another’s language This linguistic barrier 
IS a remarkable one, the importance of which has not been fully appreciated 
It has frequently stood, not only between these two different groups of stu- 
dents of leprosy, but also between the clinical leprologists and their own 
understanding of the disease 

In an attempt to renio\ e this barrier, we will consider the problem under 
the following headings (1) the clinical classification of leprosy, (2) the 
dermatologic classification of leprosy, (3) the South American derma- 
tologists’ classification of leprosy, and (4) leprologic nomenclature It is 
our thesis that there is no fundamental incompatibilit} among these three 
classifications, and that they can be leconciled with one another, and great!) 
simplified, by little more than a change in the nomenclature 

The Clinical Classification 

The older clinical classification of lepros) , as described b) Morrow * in 
1894, divided the disease into two forms according to its localization “tu- 
bercular” (or “tegumentar}’*) if the skin and mucous membranes \\cre the 
site of most of the lesions, and “anesthetic.” “trophoneurotic” or “ncr\c” 
lepros) A\hen it imohed primarily the peripheral ner\es He added that 
“the t^^o forms exhibit marked differences in their external characters 
mode of e^olutlon, course, and termination ” By 1910, according to Stcl- 
wagon,' the names “tubercular” and “anesthetic” had become established, m 
•dermatologic literature at least, as the names for these two ^arlctles of the 
disease, though Ormsby'* more recentl) ad\ocated the term “maciilo-anes- 
thelic.” coined b) Hansen and Looft, for the latter form of lepros) 

Regal dless of the labels used, houe^cr, it is appartiu all along the line 
that t\\o difteient forms of the disease not merel) tuo different sites ol 
iiuohemcnt, ^\ele being distinguished Indeed, the difference is "O marked 
that Bateman.’' m 1818, discussing Llcf'liaiiliastz Guuconnu with us 

*Recci\cd for pubhcntion 14, 1944 

From the Dep.irtnicnt of DcniiatoIog> and tlie Dip.irtmenl ot Clinic il Fit! 
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“tubercles of the face . flattened nose, round eyes,” wonders if the leucc 
Graecotmi, with its “pale colour . and its loss of sensibility ^ be npt 
[a] modification of the same disease ” We have since learned, of course, 
that it is 

At all events, the clinical classification officially adopted at Manila in 
1931 ® divided cases of leprosy into two great groups “neural” and “cu- 
taneous ” The quotation marks are intentional, and will be used wherever 
these words appear m what follows, for the reason that “neural” in the 
leprOlogic sense does not always mean neural (i e , neurologic), and “cu- 
taneous” in the leprologic sense does not always mean cutaneous (i e , derma- 
tologic) Nor does the third, minor ^roup in this classification — “mixed” 
leprosy — ^mean mixed neurologic and dermatologic disease — for almost every 
case of leprosy, of whatever type, presents combined neurologic and derma- 
tologic lesions, whereas it is extremely doubtful, as we shall see, whether any 
case of leprosy ever presents combined “neuial” and “cutaneous” involve- 
ment in the leprologic sense of those words 

Lepromatoiis leprosy C'hibeiculai” oi cutaneous” leprosy) In 1938, 
at Cairo, leprologists weie sufficient!)' impressed by the confusion resulting 
from their special use of the term “cutaneous,” to be induced to abandon it, 
they substituted for it the term “lepromatous ” ® This form of leprosy is 
characterized by (1) involvement of the skin and mucous membranes and 
almost invariable involvement of the nerves (as well as of the lymph nodes, 
bone marrow, spleen, etc , (2) abundance of Mycohactena leprae in the 
lesions (except in rare recovered cases) ; and (3) generally rather rapid 
progression and an unfavorable prognosis The patient regularly fails to 
react to intradermally injected lepromin 

This form of leprosy is indicated by the letter “L ” It is important to 
icalize that despite its names, it is capable of producing deformities due to 
nerve damage, which may be far more conspicuous than the associated skin 
lesions 

”A enrol” Icpio^y This form of the disease, the one foimerly called 
“maculo-ancsthctic” lejirosy, stands in the strongest conti adistinction to 
lepromatous leprosy, and not mcrcl) by reason of its moderate predilection for 
invohemeiit of peripheral nerves “Neural” leprosy is chactcrized by (prob- 
abh) in\ariablc iinohemeiu of peripheral nerves, and usually of the skin as 
well, b) the presence (except during transitory “tuberculoid reactions”) of 
few or no demonstrable Mycohactena leprae in the lesions, and by a gen- 
crall) slow course and a favorable prognosis The patient regularly reacts 
strongly to intradcrmalh injected lepromin 

This form of lepros) is indicated b\ the letter “N ” Again it is of the 
grcatc>t impoi tance realize that despite its name, it can jiroducc skin lesions 
which ma) be main time'> more conspicuous and spect.icular than the dc- 
foiinit) caused In the .issrx latcd neurologic lesions 

Mtitil hpro^y There has been adinntcd. for some* nnsteiious leasoii, 
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a third clinical gioup, sometimes set apart from the rest, though officially 
IS merely a subgroup of the lepromatous type “mixed” leprosy, indicated 
the initials “LN ” It is said to include properly those cases of the leproi 
atous (“L”) type in •\\hich neural (le, neurologic, as distinct frc 
“neural”) changes have supervened Wade does not seem wholly to appro 
of this lather remarkable group, since in discussing it,' he has referied to t 
fact that cases of leprosy are “always in a sense ‘mixed ’ ” Strictl}' speakin 
since “N” cases are by definition tliose usually showing few or no bacilli, ai 
“L” cases are by definition those showing many bacilli, persons with “mixe( 
(“LN”) leprosy must be in the peculiar position of having a poor ii 
munologic reaction to Mycobactei lum lepiae, and a strong one, simultan 
ously It IS as if a patient should have tuberculous sarcoidosis (Besnic 
' Boeck-Schaumann’s disease), and pulmonary tuberculosis vith caseatK 
neciosis, cavitation and positive sputum, at one and the same time 

Altogether, it seems likely that this category of “mixed” leprosy is 
hangover from the days when it was called, not “lepromatous-neura 
(“LN”), but “cutaneous-neural” (“CN”)— in other words, when its nan 
suggested (however erroneously) that it might properly include all leproi: 
atous cases showing fairly obvious evidence of nerve damage Few leprc 
ogists now believe that a patient may have both “neural” and lepromaloi 
types of lepiosy simultaneously, although some believe that, raiely, transitic 
may possibly occur from one to the other 

Varieties or “Neural” Leprosy 

It was thought necessary in 1938, at the Cano conference, to subdivii 
"neural” leprosy into three subgroups .This subdivision has been a bone c 
contention , agreement on it is by no means general, even todaj The thn 
official subgroups aie (1) anesthetic (indicated by “Na”), (2) simp 
macular ("Ns”), and (3) tuberculoid ("Nt”) 

Purely new al ("auestheUe”) leprosy The anesthetic subgroup (“Na” 
includes all “neural” cases characterized by pohneuritic changes onh The 
regularly show thermal anesthesia (and probably also, if it is looked fo 
localized anhidrosis), less legularlj tactile anesthesia, still less icgularl 
pinprick anesthesia (analgesia) , the} may also show muscular ^\calvnc': 
paralysis, atrophy oi contracluic The} do not, by definition, present <?ki 
lesions other than purely trophic ones malum peiforans, for cxamjile, c 
atrophy or scaliness, or dermographism (^\lth no flare about the \\heal^ 
Nerve trunks may be thickened and nodulated, and histologicalh ofte 
show (even in then finer cutaneous branches •) t}pical tuberculoid (‘=arcoKi 
like) granulation tissue, vMth few oi no bacilli, the anesthetic skin area' 
howcv'cr, may on the other hand show onh banal pemascular inflannnator 
changes, oi none at all 

Simple mociilai (''vuiculo-tvuslhciic'’) hptofy Ihe "sjinjile macular 
subgroup (“Ns”) includes those cases presenting the abo\c in.inife«tation 
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and, in addition to them, hypopigmeiited (or less often hyperpigmented) 
macules These are called “simple macules” by leprologists, because their 
“macule,” unlike the dermatologists’ macule, is not necessarily a flat, im- 
palpable lesion , it may be a beef}^ indurated, sharply elevated plaque Like 
lesions of the preceding subgroup, those of this type may show either banal 
perivascular round-cell infiltration (usually with a sprinkling of epithelioid 
cells) or, more often, frank tuberculoid granulomatous architecture Wade 
and Ins associates,® Lowe ® in Calcutta, tlie Russian leprologist, Stein,^° and 
Saunders and Gififen^^ in the Virgin Islands, have shown that tuberculoid 
architecture can be demonstrated m many “simple macules,” and in almost 
all such lesions when they are erj^hematous or their borders slightly papular 
Ermakova, “ in Moscow, also found suggestively tubeiculoid changes in these 
lesions, though they were interpreted in the conclusions as banal inflam- 
mation 

Tiibercttlotd leprosy The third subgioup, the tuberculoid (“Nt”), con- 
sists of those “neural” cases in which the skin lesions are papules, nodules, 
plaques, or elevated annules, poor or lacking in acid-fast 'bacilli (except dur- 
ing transitory exacerbations known as “tuberculoid reactions”), and pre- 
senting on histologic examination charactei istic tubeiculoid — sarcoid-hke — 
architecture These lesions are the “neuroleprides” of Unna, the infiltrated 
“Icprids” of the older leprologists, and the tuberculoid “macules” of modern 
leprologists — “macules,” notwithstanding their being elevated They are foi 
“iieuial” lepiosy what the leproma or “nodule” is for lepromatous leprosy 
the distinctive infiltrated granulomatous cutaneous lesion 

In summary, then, the orthodox clinical classification of leprosy recog- 
nizes only t^^o principal varieties the lepromatous type, with abundant bacilli 
and a poor prognosis, and the “neural” type, with few bacilli and a good 
prognosis, the latter t}pe is further subdivided into anesthetic, macular and 
liibcrculoid varieties, on almost exclusively clinical grounds It is of the 
utmost importance, for a clear understanding of,the disease, to realize that 
Iciiromatous leprosy attacks both the skin and the peripheral nerves (as well 
as otbpi tissues), and that “neural” leprosy also attacks both the skin and 
the peripheral ner\es It is indeed perfectly possible, and by no means lare, 
to ‘>ee advanced lepromatous lepros) of ncivcs with minimal skin involve- 
ment, or advanced “neural” leprosy of the skin with minimal nerve involve- 
ment It must be plain from this, that some othei and more apt w^ord than 
“ncurar* is iirgeiUl) needed for this gioup of cases of leprosy 

Tiil Di mt \ToioGic Cutssiric viiov 

j Ik biologic-dermatologic classification of leprosy was imtiall} pro- 
jKHHid<d In Jadassohn in 1S9S’" lie established Ihiee categoiics: the 
'apical leproma” the “apical (macular) ncutolepnd” (without granulo- 
matous changes, at least m the skin), and the “tuberculoid granuloma” 
might be bricfi) designated “lepromatous,’ “simple innammatorj,” 
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and “tuberculoid ” Presumably Jadassohn omitted any “simple anesthetic ’ 
or purely neural gioup because he could al\va 3 'S classify such cases on a his- 
tologic basis as either “simple inflammator}^” oi “tuberculoid ” 

As we shall see presently, this “simple inflammatoiy” group is the most 
troublesome of all, the criteria for its diagnosis are not ^\ell established, 
they consist rather of a lack of adequate criteria for classification in either 
of the other two groups We may recall in this connection that much cm- 
dence has been adduced by Wade et al ,® Lowe,® Stein,'® Saunders and 
Giffen,'^ and perhaps also Ermakova,'® in support of the view that many 
cases which might be regarded by some students as “simple inflammation” 
really belong in the tuberculoid group One is led to wonder whether most 
“simple inflammator}'” cases — which have in common with the tuberculoid 
group a lack of bacilli, a strong immunologic response, and a good prognosis 
— may liot be in fact tuberculoid cases in which the tuberculoid histologic 
architecture is simply immature 

The South American Classieication 

The Latin American dermatologists have written voluminousl) on the 
subject of leprosy in general and its classification in particular We maj 
briefly consider here what two of their principal spokesmen ha\ e had to say 
on the subject 

Rabello, Jr,'® of Brazil, proposed in 1936 a system which, while super- 
ficially similar in nomenclature to the orthodox one, actuallj differed from it 
fundamentally in spirit He appeared to believe that the dualistic theorj 
was untenable, and that there was no fundamental difference betw'cen the 
macule (or the leprologic “macule”^) and the leproma, eithei clinicall}, or in 
their evolution, or histologically, and that transition from macule to tubercu- 
loid plaque to leproma might occur and frequently, did He also bclic\cd 
that tuberculoid and lepromatous lesions might coexist in the same patient, 
due to local differences in tissue immunity This nihilistic Unitarian thcor\ 
w'as and still is, of course, quite inacceptable to most leprologists 

Pardo-Castello,'® of Havana, has recently published a much more ac- 
ceptable classification It begins, unhappily, by dividing the disease into 
leprosy of skin, leprosy of nerves, and leprosy of other organs ‘a clniicalh 
obMous but misleading and basically meaningless division Each of tbe^t 
IS then subdivided into lepromatous, simple inflammator) , and tuberculoid 
subgroups — the same pattern as that ad\ocated b} Jadassohn 

He defends the simple inflammatory subgroup on the ground that it i*. 
a clinically as well as a histologically indeterminate one, cases of which nia} 
subsequently become cither lepromatous or tuberculoid It appear« liow- 
ever, from our obscr\ations and from the work of others, that the transit nm 
from bacteriological!} negative simple inflammator} legions to Iqiroiintous 
ones IS rare, whereas the transition from simple inflaminalor\ legions to 
tuberculoid lesions is \cr} common Indeed, as prcMousl} stntid man} 
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cases classified even on histologic giounds as simple inflammatory may be 
shown by more intensive study (and perhaps a slightly higher index of sus- 
picion) to already present tuberculoid architecture 
. Aside from this supposedly indeterminate group, which at all events 
appears to be only a temporary pigeonhole for any given case, it is thus clear 
that Pardo-Castello’s version of the Latin American classification is essen- 
tially the same duahstic one as the current official classification, with the 
word “tuberculoid” used m place of the word “neural ” If the Latin 
Americans were willing to make their primary division of the disease into 
“lepromatous” and “tuberculoid” types (even retaining, if they insist, an 
intermediate indeterminate group), and then divide each of tliese into leprosy 
of skin, leprosy of nerves, and leprosy of other structures, their view of the 
disease would be essentially identical with that of the clinical leprologists 
elsewhere 

In the light of recent demonstrations of tuberculoid clianges m simple 
macules, and the comparative rarity of a transition from these to lepro- 
matous leprosy, and m view of the regular demonstration of tuberculoid 
changes m nerve trunks and branches m cases of purely neural “neural” 
leprosy, it would seem that the clamor might all be stilled by this simple com- 
promise merely substitute the word “tuberculoid” for the word “neural” 
as a designation for all cases of leprosy that manifest scanty bacilli, strong 
immunologic response, general tendency to more marked involvement of 
nerx'cs than of skin, slow progression, a good prognosis, and perhaps, in 
borderline or histologically indeterminate cases, a positive skin reaction to 
lepromin 

Leprologic Nomenclature 

% 

'1 he tcrniinology of leprosy, as it has developed in the hands of clinicians, 
diiefly ^\lthout special dermatologic or histologic training, has become an 
nniariiigh confusing affair A table indicates some of the more confusing 
sjK'cial meanings attached by leprologists to certain terms 


WoAI 

Xenral 

NwliiU 

M jcule 


Muul 

!• 


DermatoIoRic Mcnninj; 

Characterized by invoUcmcnt of 
ncr\'c-> 

Circtirn«cribed induration of skin 
up to about 1 till in dianicur 

Circumscribed impilpaiile altera- 
tion of ‘•kin color 


la'pro't invoKiny lioth iur\csniul 
‘•km (ll.is ts rrrnreou%) 


^ Leprologic Meaning 

Cliamcterized bj scanty bacilli and a 
good prognosis 

Nodule of lepromatous granulation 
tissue, rich in acid-fast lepros\ 
bacilli 

Circumscribed alteration of skin 
color, frcqucntlv anesthetic, flat or 
clc\atcd, with few or no acid-fasi 
bacilli in the tissues 
I^‘pros% of combined " neural " and 
lepromatous Upes 
\lso widely emplo\cd in the (errone- 
ous) dermatologic sense, but onl\ 
for application to lepromatous lep- 
ros\ tvith both nerve and sbm in- 
volvement 



CLASSinCATION AND NOMENCLATURE OF LEPROSY 


71 


"All four of these terms have contributed importantly, b} Mrtue of their 
highly restricted leprologic meanings, to the current A\idespread lack of 
understanding of clinical leprosy The word “neural,” for example, familiar 
to physicians generally as meaning “pertaining to nerves,” has prevented 
them from going enough further to find out that it means, to leprologists, 
a relatively benign form of leprosy The word “macule,” similarly, has been 
taken at its face value by general practitioners talking to leprologists or 
reading leprosy literature , they have not generally realized that it applies to 
any circumscribed skin lesion, whether flat or elevated, of the relatively 
benign form of leprosy “Nodule,” in like fashion, has not been fully ap- 
preciated as the hallmark of the progressive, relatively communicable form of 
the disease And of “mixed leprosy,” perhaps the less said the better, for it 
seems apparent that neither dermatologists nor leprologists really know for 
certain ivhether it means lepromatous leprosy of both nerves and skin (and is, 
therefore, almost exactly as common as lepromatous leprosy itself), or 
wdiether it means combined lepromatous and “neural” leprosy of the skin, 
01 of the nerves, or both — ^and is, tlierefore, exceedingly rare if not actually 
nonexistent 

Thus these terfns, although they have long and satisfactorily represented 
to clinical leprologists the existence of tw'o diametncalK opposed forms of 
leprosy, have done precisely the opposite service for the ph}Sician wdiose 
contact wdth leprosy is casual and occasional For him this fundamental 
distinction has been glossed o^er, almost as if deliberately The distinction 
for him is all “nerv'e” versus “skin” leprosy, and if a little more intimate 
acquaintance w'lth the disease teaclies him that virtually all cases present both 
nerve and skin involvement, he is apt to feel that his clinical grasp of the 
disease is reasonably thorough If he then learns that “neural” leprosy is 
frequently bactenologically negative, who can blame him if he thinks he has 
learned that this is generall) true of leprosj inv olving nerves ^ 

If “cutaneous” was a misleading and confusing name for what is now’ 
called “lepromatous” leprosy, then by the selfsame token “neural” is a mis- 
leading and confusing term for the other form of the disease It confuses 
general practitioners, it confuses dermatologists, and in some connection'; 
and in some quarters, at least, it confuses leprologists It urgently needs to 
be replaced, and in the light of the studies to v\hich we have referred, the 
word “tuberculoid” would seem to be the logical term with vihicli to replace 
it 


Summary 

The orthodox leprologic classification of leprosv div ides the disease into 
“lepromatous” and “neural” forms, with the latter further suhdivideil into 
anesthetic, macular and tuberculoid tjpes 

The biologic-dcrmatologic classification of leprosv divides the disease into 
leprom.atoiis, macular (simple iiiflamniatorv ) and tuberculoid torms of 
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which the latter, and many, if not most, cases of the “macular” type, coi re- 
spond to the “neural” group of the oithodox leprologists 

The South American dermatologists’ classification divides the disease 
basically into lepromatous, nonspecific and tuberculoid forms, there is evi- 
dence to suggest that, many, if not most, cases of the non-specific type may 
belong 111 the tuberculoid group / 

Current leprologic literature contains four seriously misleading 'terms 
“neural leprosy,” “macule,” “nodule,” And “mixed leprosy ” 

The primary requisites of a new nomenclature and a new classification 
of leprosy are that they shall represent clearly, and not to the specialist alone, 
the fact that there are two types of leprosy the one generally strongly bac- 
teriologically positive, the other negative or almost so, the one with a bad 
prognosis, the other a relatively good one, the one relatively communicable, 
the other probably only slightly so if at all , the one with a negative cutaneous 
reaction to lepromin, the other with a positive one, the one histologically a 
granuloma composed almost wholly of bacillus-laden histiocytes, the other 
histologically showing aggregates of epithelioid cells and lymphocytes, often 
m the form of epithelioid tubercles 

If the word “neural” be replaced by the word “tuberculoid,” the terms 
“nodule” and “macule” and “mixed leprosy” can then gradually be dropped 
entirely in their restricted leprologic sense and standard dermatologic nomen- 
clature can generally be permitted to enter into leprologic literature freely, 
instead of only gradually as at present 

Conclusions 

The present orthodox classification of leprosy is confusing in its detail 
and misleading in its nomenclature, but it is fundamentally compatible with 
both the biologic-dermatoIogic classification and with the South Ameiican 
dermatologists’ classification 

The three could be reconciled by the adoption of a classification contain- 
ing two categories lepromatous leprosy and tuberculoid leprosy^ 

T his would promote a much clearer understanding of the fundamental 
bch.uior of the disease, and would enormously simplif} the classification and 
t\aluation of indiMdual cases 
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A CURRENT VIEW OF THE RABIES PROBLEM * 

By J Casals, M D , New York, N Y 


For the past 15 years the number of human cases of rabies m this coun- 
try has averaged 55 per year In animals, incomplete data obtained from 
state departments of health ^ would indicate that for the period 1936-1940, 
the number is over ten tliousand per year The incidence of the disease in 
man and lower animals is greatest in the Southern and East-North-Central 
states, and in California 

Owing to its relatively high incidence in domestic and wild animals as 
well as to its dreadful clinical reaction, rabies, even though infrequent as a 
cause of death in man, constitutes an important public health problem 

The first question that comes to mind concerning rabies is What are the 
cliances of man’s contracting rabies following tlie bite of a rabid animal? 
This all-important question must remain unanswered Owing to the uni- 
versality of the Pasteur treatment there are no modern statistics showing 
man’s susceptibility to tins malady The older calculations are unreliable, 
" ' x'Jxtremely variable, and of little value Thus, mortality following bite by 
a 'presumably rabid dog is stated as ranging from 2-50 per cent or even 
highiiii:;^ We know, however, that there arc certain circumstances which 
will aff<iv!::t the rate of mortality among individuals who seek antirabies treat- 
ment The location of the bite, for example, is very important Bites on 
the head and* neck result in the highest rate, followed by bites m the upper 
extremities, loAver extremities, and trunk Among other factors whicli 
strongly influcnc'^e the outcome are the species of animal inflicting the bite, the 
number and depth of the wounds, tlie interposition of clothing, and the age 
of the individual V 

It will be w'cll to Anention at this point that of persons who are given anti- 
rabics treatment follmving a bite by a rabid or suspect animal, about 90 per 
cent report bites b> dogs, 5 per cent by cals, and the lemainder by cattle, 
hor'^es and other speci es 

*1 hrec aspects of he rabies problem are of immediate practical interest 
naincl\ , diagnosis, prevention, and complications following treatment 

Diagnosis Diagnosis of rabies in human patients is not a difficult clini- 
cal problem '1 he ^laract eristic s}miptomatolog}' plus evidence of a recent 
annual bite does gclierally permit an accurate diagnosis Death follows in all 
cases The problem of diagnosis in dogs or other animals is complicated 
'I he clinician secs it m the following waj • A person has been bitten by a dog, 
IS the dog rabid? The answ’er to this question is important since it w'lll 

* Kev' at the Mitting of the American CoHcrc of Phj sicians, New York, October 20, 

!«)S4 

I r< *1 til'- I,a}y%n{nras of the Roctcfellcr Institute for Medical Research, New York 
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decide whether antirabies treatment has to be applied or not Since, as we 
shall see later, complications may follow the treatment, one should not give 
it unless reasonably indicated The obser\ation o-f tlie dog mjiy give to an 
expert veterinarian a fairly accurate ansu er In general, how ever, it w ill be 
necessary to obser\ e the animal for eight or 10 days before one can be certain 
If the dog survives, rabies is excluded, whereas if death ensues the probabil- 
ity IS that the dog was rabid 

However, it is for the laboratory to decide w^hether or not the animal 
had rabies No methods at present available are satisfactor}”- because they 
depend on the death or sacrifice of tlie animal Serological reactions which 
would permit a diagnosis during life of the animal have not been de\ eloped 
The methods at present in use are ( 1 ) histological examination of the brain 
of the animal, and (2) inoculation of cerebral tissue from the suspect into 
laboratory animals 

Animals infected wuth rabies virus exhibit in their brains tjpical' micro- 
scopic lesions, particularly, tlie large pyramidal cells of Amnion’s horn 
show' Negri inclusion bodies Negri bodies have special characteristics so 
that their identification is simple They are ahvays found in the ci'toplasm. 
have a topical inner structure and special staining properties Their presence 
establishes the diagnosis 

The other method for the diagnosis of rabies consists in the inoculation 
of a suspension of brain tissue from the suspect animal into other animals 
All mammals are more or less susceptible to an intracerebral inocillation of 
rabies \irus, but the animal of choice is the mouse “ Special strains of albino 
mice are highly susceptible to rabies and uniform in their rlisponse The 
method of diagnosis consists in inoculating five or six mi^ intracerebrally 
w'lth a suspension of brain tissue In positive cases the^ mice will show 
signs of central nervous s} stem involvement w'lthin seven to ten da} s and die 
usually within the next 24 hours The brains of these Amce exhibit Negri 
bodies Of these tw'o methods the latter is more accurate than the former 
In a recent surve} obtained by the Georgia State Boara o\f ITeallh, of 771 
animal brains found positne for rabies on mouse inocuIit.An. 81 or 10 per 
cent w’ere negative for Negri bodies On the other hand allisuspect animals 
that had Negri bodies on inoculation into mice }icldcd rabies Yiru*? 

Prcz'cntwn Pre\entne measures against rabies infection are (a) gen- 
eral. w'luch aim at the eradication of rabies at its source, with the purport of 
' destro}ing rabies reservoirs and prcNcntmg the spread of rabies from aninnl 
to animal or animal to man, (b) indnidual, which ha\c as their goal the pri- 
\ cntion of the disease in man after exposure 

Since dogs arc the main source of rabies in this countr} gcncr.'il measure'' 
for the control of the disease should be directed toward them 1 bc} are 
w itliin the functions of public health officials Murzlmg of dog*'. d<.«ta:cti(jn 
of stia} animals and strict quarantine are the three nnin steps Such pro- 
cedures ha\c proved their cfficacv on several occasions Thus, n country 
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like Australia has been kept free of rabies because of the enforcement of 
quarantine laws In England relaxation of the ordinances 'On muzzling and 
leashing has been found to result in a sharp increase m the number of cases 
of rabies 

Prevention of labies m dogs by means of vaccination has been advocated 
as a method of diminishing the general incidence of the disease In order 
to evaluate the efficacy of canine antirabies vaccination we depend on two 
kinds of data , those deriving from field observation and those from experi- 
ment Field data are usually difficult to appraise pi operly,. though incidence 
of rabies among dogs appai ently diminishes following large-scale vaccination, 
no critical analysis of the results is available at this time 

What IS recorded in the literature up to 1938 on animal experiments, as 
surveyed by Webster,® offers very little to support the claim of the efficacy of 
antirabies vaccination In i ecent years, however, new methods have "been 
developed for the study of the potency of rabies vaccines with the result that 
we have nowadays not only more effective vaccines but also more precise 
means of detei mining their value 

By means of the mouse test it has been possible to study the variables 
which influence the potency of vaccines Then elimination has served, 
thei efore, to improve the antigenicity of the latter The strain of rabies vii us 
used 111 the preparation of the vaccine, the animal species in which the vaccine 
IS propagated, the age of the animals employed, the nature of the agent used 
for the iiaactivation of the virus, the length of time during which the vaccine 
is usable, are all important factors 

Vaccines l^oi dogs consist of emulsions of rabies infected biain tissue in 
ph>siological s^It solution in concentiation of eithei 20 or 33 per cent' 
These suspcnsioi^s are inactivated by adding some chemicals, usually phenol 
or chlorofoim Such vaccines cannot contain any active virus according to 
regulations of the United States Bureau of Animal Industry The dose is 
usually 5 c c per do|f 

The efficacy qjhct’Jiccmcs for use m dogs can be determined in the labora- 
lor} b} the mopw test This consists essentially in vaccinating mice with 
the test malcnaC ihen infecting them, along with untreated controls, with a 
range of dilutions of fixed rabies virus The challenge dose is given intra- 
ccrcbi .ilh and b) comparing the titer of the ^ irus in the vaccinated and con- 
trol mice one has an index of the potenej of the \accine 

Rc<iilt> of experiment*? in dogs in this laborator)’ indicate that 5 c c. of 
\accinc per dog niaj not be sufficient to protect against llca^J infection It 
IS probably true that the experimental is a more severe lest than the natural 
infection so that tins amount of \accme ma} be sufficient m most cases It 
would he adxisahlc to gne a second dose of 5 c c m order to establish a more 
solid imnuiniU I low long imnuinity following \accmation lasts in dogs 
has not been determined It is our experience that the potency of rabies 
vaccines as prcpnrcrl for market has unproved considerabK m the past few 

wars X'acciiu-' f(^r use in man can be snmlavK tested 

• ^ 
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In man vaccine is given following exposure, as a pre^entlve treatment 
The incubation period of rabies m man is, on the average, 30 to 60 da 3 'S 
Since the effective immunity following vaccination is established in a shorter 
time, the usual procedure in persons exposed to a rabid animal consists in 
starting vaccination as soon as possible after exposure 

There are different types of vaccines for human use, some of which con- 
tain active virus, others of which contain only inactivated virus The 
original Pasteur vaccine is employed at present only in verj^ few places 
This method consists in the use of desiccated rabbit cords infected ^\lth 
rabies virus Beginning with a cord dried foi 14 days containing no actne 
virus, successive injections are given in the next 13 days with cords that are 
dried for fewei and fewer days progiessively until the last injection mIucIi 
contains fully active material 

At present inactivated virus is used as vaccine in man Such vaccines 
consist generally of a 4 pei cent brain suspension inactivated by different 
chemicals One of the vaccines most commonly used m this country .ind 
abroad is the Semple i accine m which phenol in concentration of 0 5 pei 
cent is employed as inactivating agent, m other \accines foimalin, ether, oi 
chloroform is added oi heat is used Fourteen injections of 2 c c each are 
usually given In special cases both the number of injections and the amount 
of vaccine are increased 

A great deal of material has been accumulated in the past 15 }cars ic- 
garding the effect of vaccination in human beings McKendrick has col- 
lected statistics from most Pasteur Institutes throughout the A\orId and 
analyzed them very carefully In his latest re\iew “ over 1,000,000 cases of 
human antirabies treatment Mere analyzed A number of interesting facts 
M'ere revealed The mortality among those people v'ho M'ere gi\cn the 
treatment M'as 0 33 pei cent , this low figure cannot be taken as a real index 
of the value of rabies vaccination because the degree of exposure among 
people varied markedly Of the foui categories of tieated individuals the 
gieatest number fall in the groups m which exposure to rabies has not been 
jiroved or is doubtful Another startling fact w'hich emerges from Mc- 
Kendrick’s analysis is that no vaccine surpassed others tested, with the 
possible exception of a slight apparent superiority of one containing actnt. 
virus, although even in this instance the statistical analjsis gnes no con- 
clusive proof ^loreover, the promptness with which antirabies treatment 
w'as begun did not influence the outcome, indeed, contraiy' to genciai belief 
McKendrick re\calcd that in a group of 581,519 Europeans, those whose 
treatment was begun immediatch' to four dajs after exjiosure shoved a 
higher moitaliU' rate than those treated later In fact when immuniration 
was dclajed eight to 14 dajs the chances of surxnal were grc.nter Among 
321,348 non-Europeans, no disadvantage was apparent in dtlavmg trcalmcnl 
up to 14 dajs after exposure 

Nevertheless, m spite of these rather puzzling data tie.ume,n should he 
recomincndcd in all cases of proved or suspected expo'-ure to rabies Owing 
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to the low mortality rate found in people who have had the Pasteur treatment 
as well as to the low incidence of complications following rabies treatment, 
this IS the most logical procedure 

Complications Complications of different types are unusual following 
antirabies treatment For the most part they are mild, consisting of local 
reactions at the site of inoculation, with erythema, edema, pain, pruiitus and 
tenderness The side reactions are of minor consequence, and should not 
stop treatment 

More severe reactions may follow, such as penpheial neuritis and dorso- 
lumbar myelitis The latter may arise gradually with fever and weakness, 
recovery is the usual outcome Treatment should be discontinued in the 
presence of such signs 

Finally the most seveie complications aie the paralytic accidents, often of 
a Landry type, with high fever, headache, nausea, vomiting, urinary i etention 
and ascending paralysis of lower extremities Paralysis may continue to 
ascend involving the bulbar nuclei Recovery may occur in the milder cases 
and sometimes permanent disability is a sequel Death follows in about 
one-third of these cases In McKendrick’s analytical review there are listed 
181 paralytic accidents in a senes of 1,060,832 treatments (one in 5861), 
of those 48 were fatal (one in 22,100) It must be pointed out here that 
paralytic accidents aie more frequent following use of vaccines containing 
active than inactivated virus Thus McKendrick shows that paralytic ac- 
cidents developed in one person of 3398 after treaUnent with attenuated virus 
(cords), one of 3 194 after treatment with diluted viius, whereas the in- 
cidence was one of 8,887 following phenol-inactivated vaccine and one of 
17,620 following heat-killed vaccines 

Since any definite superiority of one vaccine over others has not as yet 
been demonstrated, a vaccine should be selected on the basis of minimal pos- 
sible post ■vaccinal complications, those containing only inactivated virus 
should, therefoic. be chosen 

BIBLIOGRAPHY 

1 WmsTiK, L T RabiLb, 1942, The Macmillan Coinpanj, New York 

2 Kotir, J Ljs».a In Koiu, W, ami \on \Va‘>sfrmann, A llnmthuc]) dcr patliogintn 

Mikrm«rg.inismcn, Jena, G Fischer, 3rfl cdilion (edited by Kohl, W, Kraus, R, 
and UnnMti.TH, P ), 1929, mh, 547-694 

3 WiRsTre, L T, and Dawson, J, R, Jr Earlj diagnosis of rabies b> imnisc iiiociilation 

Mtasurcnieiit of btitnoral iminunit} to rabies by mouse protection test, Proc Soc 
I^pcr Biol ami Med , 1935, ^\XII, 570-573 

4 Johnson, II X R.ibit« Oxford L<x»sc-Icaf Medicine, 1941, Oxford Uni\crsit> Press, 

Xtw ^ork 

5 Wn stir, L T lilt imniiini/iiiig ixitcncj of .mtirnbRs \arciiics A critical review, Am 

Jr Ihr.ion-N" fPvc B), 113-114 

(k .NUKim/pici, \ G A inntb nnalvticril revitv oi njMirts from Pasteur Institutes on the 
risiiltv of ■■•iti-rabies imtn.ent. Bull of the Health Organiiiation of the Le'igiic of 
Natfo'i*. 1940. IX, 31-7? 



t 


CASE REPORTS 


MALARIA COMPLICATED BY PNEUMONIA; TREATMENT 
WITH SULFADIAZINE AND ATABRINE '' 

By Z Taylor Bercovitz, F A C P , Lt Col , M C , A U S 

The purpose of this paper is to report the case of a patient suffering with P 
jalcipm urn malaria complicated by pneumonia and successfully treated with both 
atabrme and sulfadiazine The clinical picture of the onset of pneumonia con- 
fused the picture by suggesting a relapse of the malaria The diagnosis was 
cleared up by physical examination 

Case Report 

E D S , a i\ lute male, 53 j ears old, was brought to the attention of the writer 
because during what i\as presumablj a relapse of malaria he failed to respond to the 
adniinistration of quinine The patient was an engineer who tw'o weeks after his 
return from Afiica, where he had gone 10 w'eeks before, complained of feeling tired 
He had had a chill, his temperature rose to 103®-104® F foi two to three days, and 
he had watei}' stools Blood smeais for malarial parasites wcic po'^itne, and the 
diagnosis of P falctpai urn malaria w'as made The patient w as given quinine. 30 gr 
daily for about four days The temperature fell to about 100° F at the end of that 

time, and the quinine dosage w'as reduced to 10 gr a da> 

Within a day or tw'O the temperature began to rise again and the patient beg.in 
to have a dry cough He complained of pain in the low'er left axilla It was at this 

time that the writer was called in for consultation Examination of blood smears 

confirmed the diagnosis of P falctparum malaria made b}' the attending phjsiciaii 
On physical examination signs of lobar pneumonia were disco\crcd o\er the left 
low'er lobe The quinine W'as discontinued, and a dose of 03 gin ,'itabrine was gncii 
immediately Sulfadiazine therapj was instituted also, 2 0 gm immcdiateh .iiid then 
1 0 gm every four hours thereafter, daj and night, a total of 12 gin lia\nig been gntn 
before tlie patient w'as admitted to a hospital on April 5, 1942, 10 d.ns after the onset 
of his malari.ll symptoms 

On admission the patient was acutel> ill and delirious Tiicre seemed to be no 
.ipp.irent benefit from the sulfadiazine therapj Rocntgen-r.iv on April 6 confirmed 
the diagnosis of lobar pneumonia of the left low er lobe - 

Sputum examination show'ed tjpe 7 pncuinoeoccus The blood Icicl of *- 1111 . 1 - 
diazine on April 6 after the administration of a total of 12 gm of the drug, was 129 
mg per 100 cc Sulfadiazine, 1 gm cverj four hours, d.i\ and night, was continued, 
find 200,000 units of tjpe 7 .iiitipncuniococcic rabbit scruin were gi\eii mtra\ eiiouslj 
The patient w ,is also started on at.ibrme 0 1 gm dailj 

Repeated examinations of the urine were negatnc Blood ciiltiircs taken on 
several d.iis weie ncg.itnc 'J he percentage of licnioglohm i.arud fro.n 54 to 72 
The red blood cell count r.ingcil from 2,900 000 to 3 940 000 per cubic nnllnnete*r 1 lu 
white blood cell count^on .uhnission w.is 5750 per cubic milliinctcr and ‘-ub-equciitb 

*Reeei\eil for publication ^ebnnr^ 19, 19-1-t 

From the Department en Metbcuie, Xew York Post-Gradtntc Meiiseai Seb'**! * *'1 
Hospital 
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to the !o\v niortaUty rate found in people who have had the Pasteur treatment 
as well as to the low iuctdeuce of cotnplicatiors following rabies treattnent, 
tins is the most logical procedure 

Coinpliauions of different t}*i'cs are unusual following 
aiuirabies treatment. For the most part they are nnld. consisting of local 
reactions at the site of inoculation, witli etyahcma. edema, pain, pmritus and 
tendeniess The side rovictions are of minor consequence, and should not 
stop ireannent. 

More severe re.actions may follow, such as peripheral neuritis and dorso* 
lumlxir myelitis. Tite latter may arise grtidually with fever atid nt'akness : 
recovers,' is the usual outcome. Treatment should be discontinued in the 
presence of such signs. 

Fitially the most severe complications are the p.ir;tlytic accidents, often of 
a Landry t\-pe. Awhh high fever, headache, nausea, vomitingl urittaty* reteutiott 
and ascending jxtralysis of lower extremities. Parah-sis may continue to 
ascend iro'olving the bulbar nuclei. Recovery may occur in the milder cases 
and sometimes i\.'nnaneur disability is a sequel Death follows in about 
one-third of tliese cases. Iti ^[cKendrick's analytical renew there are listed 
181 paralytic accidents in a series of l.Ot'O.So.^ trc.attnents (one in cSoH: 
of tlu^se ^ were fatal (one in JU.lOOh It must be ivinted out here that 
paralytic accidents are more frequent following use of vaccines containing 
acthx' than inactinued virus. Thus McKendrtek slKn\*s that j\iral\tic ac- 
cidents develoivd it' one person of 3e?8 after treatment ^^ith attenuated nnts 
V^cords'i, one of 319-^ after treatment %\-irh diluted vinis. whereas the in- 
cidence was one of 8 88r fobowing pherlOI-inacti^'alevi \'acc?ue rnd one of 
ir.620 following lieat-killed \'acciues. 

Since any dennite superiority of one wiccinc o\*er others has not as j'et 
been dcmv»ns:rated. a A-acciae should be se’ectcii ou the Kasis of minimad jvs- 
sible post axiccina* complications; those containing only in.'ctivated \-inis 
should tliercfore. be chosen 
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MALARIA COMPLICATED BY PNEUMONIA; TREATMENT 
WITH SULFADIAZINE AND ATABRINE 

By Z Taylor Bercovitz F A C P , Lx Col , M C , A U S 

The purpose of this paper is to report the case of a patient suffering i\ith P 
jalcipa) mn malaria complicated by pneumonia and successfully treated with botli 
atabnne and sulfadiazine The clinical picture of the onset of pneumonia con- 
fused the picture by suggesting a relapse of the malana The diagnosis i\as 
cleared up by physical examination 

Casl Report 

E D S , a white male, 53 jeais old, was brought to the attention of tlic writer 
because during what w-as presumably a relapse of malaria he failed to respond to the 
administration of quinine The patient was an engineer who tw'o weeks after his 
return from Africa, wdiere he had gone 10 weeks befoie, complained of feeling tired 
He had had a chill his temperature rose to 103®-104“ F for two to three days, and 
he had watery stools Blood smears for malarial parasites were po<;itnc, and the 
diagnosis of P falciparum malaria was made The patient was gnen quinine, 30 gr 
dailj for about four da>s The temperature fell to about 100® F at the end of that 
time, and the quinine dosage was reduced to 10 gr a daj 

Within a day or two the temperatuie began to rise again and the patient began 
to have a dry cough He complained of pain m the lower left axilla It was at this 
time that the WTiter was called in for consultation E\.imination of blood smears 
confirmed the diagnosis of P falciparum malaria made by the attending physician 
On physical examination signs of lobar pneumonia w'ere discoiered o\cr the left 
low cr lobe The qiniinie w’as discontinued, and a dose of 0 3 gin atabrinc w as gi\ cn 
immediately Sulfadiazine therapy was instituted also, 2 0 gm niim(.di<itcl\ and then 
1 0 gm every four hours thereafter, day and night, a total of 12 gm baling been given 
before the patient was admitted to a hospital on April 5 1942, 10 days after the onset 
of his malaiial symptoms 

On admission the patient was acutely ill and delirious There seemed to be no 
apparent benefit Ironi the sulfadia/ine therapy Roentgcn-iay on April 6 conlirmed 
the diagnosis of lobar pneumonia of the left lower lolie ’ 

Sputum examination showed type 7 pneumococcus The blood level of -iilia- 
diazinc on Apiil 6, after the administration of a total of 12 gm of the drug vva'- 129 
mg pci 100 cc Sulfadiazine, 1 gm every four hours, day and night, vva*; contiinicd, 
and 200,000 units of type 7 aiitipncumococcic rabbit 'eruin were given mtravcnou''Iv 
The patient w as .ilso started on atabnne 0 1 gm duly 

Repeated exaiiiiiiations of the urine were negative Bloo<J ciillun*. taken on 
several davs were negative I he percentage of heinoglobm v mod from 54 to 72 
'Ihe red blood cell count rangctl from 2,‘>00()00 to 3940000 per eiibic iiii!Iiiin.'<.r The 
while blood Cell count on ulmi'«‘<ion vva« 5 750 per cubic milliiiittcr, and vidjvtqi'ci’tly 

•Rcveivod for puldicitioa I'cbni.irv 19 1944 

From the DtjnrlnKiit ot MetliciiK, Xcvv York Poa-Gridtintc Mo'icd -sad 

Hospital 
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the coutil flmtuated Itclwccn and 7,000 ppi tnhli inilfinietcJ. 'Jhc difien-nlial 
count showed 43 to 77 per cent pol\inoiphoniitltar ncutrophdcs, 18 to 53 per cent 
l}inphoc>tcs, and 1 to 9 per cent ninnocvtcs On scvcr.d d.i\s, nnelocvtcs, mcta> 
mjclocUc*?, pohinotphonnclcar eosniophdes and hasoplnles were c\ident In ^^cw 
of the low hcniosjlobin and blood elenients, the patient rcccKcd three blood trans- 
fusions of 500 cc each on April 6. 9, .uid 16 lie was also gi\cn fetrous sulphate and 
liver cMiact during his illness 

In all, the patient icccned a total of 59 5 gin sulfadia/itie over .i period of 12 
days The sulfadiarinc was discontinued on April 14 During the jicnod of admin- 
istration the sulfadiarine level of the blood ranged from 4 3 nig per 100 cc on the 
da} the ding was discontinued to 13 4 ing per 100 cc. on the fifth dav of administra- 
tion The alabrine, in a dosage of 0 1 gm. dad}, was given foi 22 davs, and discon- 
tinued on April 27 On Apiil 22 the patient was st.iited on .inavodiii, three tablets 
(0 25 gm in each), three times a day, which was continued until .May 4 

Blood smears foi malarial parasites were negative on Apiil 8 .iiid thercaftci 
Tlie temperatuie fell to noinial the day after admission, and then lose to 1014“ F 
the next d.iy and remained over 100“ F for three da}s It then fell to normal vvlicre 
it remained until April 26, when it rose to 1024“ F This use was attributed to the 
occui rence of obliterative pleurisy at the left base 

Inquiry into the patient’s past history levcaled that he had had an attack of left 
sided pleurisy in 1917, and then in 1924 dining a severe cold or grippe roeiitgen-ra} 
showed "a spot on the lung” on the left side, which was still present on locntgcn-ra} 
later 

The patient w'as discharged on May 13, 1942 free from malarial and pneumonic 
symptoms Roentgenogram still showed slight productive changes at the left base and 
elevated left diaphragm with partial obscuration of the left costophrenic sinus, sug- 
gesting ajld, pleuritic thickening at the left base 

When he was discharged fiom the hospital Jie w'as given atabrine tablets (0 1 gm 
in each), with instructions to take one daily for tlie following 60 da}s This plan 
was faithfully earned out, the patient having been seen .it the office at weekly interv'als 
for almost one yeai During that time no relapses of malaria occurred In the in- 
terim the patient made another trip to a malarial country in the tropics While on 
that trip and for 60 days subsequently he took one tablet of atabrine (0 1 gm ) daily 
Repeated tliick film examinations of blood w'eie negative for malaria 

Discussion 

It is evident from the facts that the onset of the pneumonia w^as at fiist con- 
sidered a relapse of the malaria It was only because the patient failed to le- 
spond to quinine that the wiiter was consulted Careful physical examination 
levealed the presence of lobar pneumonia of the left lower lobe and ruled out 
the malarial relapse This emphasizes the need for careful physical examination 
during malaria and watchfulness for the occuri ence of other diseases which may 
obscure the diagnosis 

It IS significant that the atabrine therapy, Slthough continued for 22 days in 
a daily dosage of 0 1 gm , did not interfere with the therapeutic efficacy of sulfa- 
diazine in the pneumonia, noi did the lattei conflict with the value of the atabrine 
111 conti oiling the malaiia Following the initial course of tieatment with ata- 
brine, the patient was given a- daily dosage of 0 1 gm for 60 days, and subsequent 
to this when on a trip to a tropical country he took atabrinh daily while on the 
trip and for 60 days thereafter Under this regime, there was no relapse of 
the malaiia, and the blood continued to be free of malarial paiasites on repeated 
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monthly examinations after discontinuing the atabrme When discharged from 
the hospital the patient was able to carry on his duties as an engineer 

It IS interesting to note, uith reference to the therapeutic compatibility of 
atabrme and sulfadiazine, the experience of Hamed and Cole ^ These in- 
vestigators obsen^ed that quinine administered orall}’^ ^Mth sulfapyndine to rats 
increased the total amount of sulfapyndine absorbed and the amount excreted in 
the urine m tlie form of conjugated crystalline acetylsulfapyndine Conse- 
quently, the authors concluded 

“In new of the close similarity between the conjugation and excretion of 
sulfapyndine in man and the rat it appears tliat treatment m the human of a 
double infection for wdiich quinine and sulfapyndine would be sunultaneoush 
used should be managed by othei drugs until it is established that the quantities 
of these drugs employed in human tlierapy do not inciease the hazard of uro- 
lithiasis ” 

However, w-hen atabrme, which in the treatment of ^malaria is used in ap- 
proximately one-tenth of the weight employed for the Salts of quinine, was 
substituted for quinine m these rat experiments, the excretion of sulfapyndine 
w'as not affected 

Sulfathiazole was used simultaneously' wnth atabrme w'lthout any untoward 
effects in a case of P jalctpantm malaria wnth concurrent right low er lobe pneu- 
monia which the Standard Oil Company' - was good enough to bring lo the at- 
tention of the writer This patient w'as treated at the Canpito Hospital of the 
Standard Oil Company in V enezuela, and w as the only case reported in resiionsc 
to a request by' the Standard Oil Company that its South American phy sicians 
report any cases m w'hich pneumonia and malaria existed simultaneously in tlie 
same patient treated \jith one of the sulfonamides and at the same time with 
atabnne or plasmochin This patient received 0 1 gm atabrme three times daih 
for seven days, a total of 2 1 gm , follow'ed by 0 01 gm plasmochin three times 
daily for the subsequent three days, and then 5 0 gr quinine sulfate three times 
daily for a w'eek During this time, a period of 17 days, the patient rccci\ed a 
total of 55 gm of sulfathiazole This case progressed satisfactorily to a rapid 
reco^ ery', w'lthout complications due to the medication he received 

The results obtained m tins case and m tlie case described by the w ntcr sug- 
gest that m man sulfadiazine or sulfathiazole may be used m conjunction with 
atabnne for the treatment of pneumonia during a malarial attack 

Summary and Coxclusioxs 

1 A case of malaria complicated by pneumonia is described 

2 Atabrme therapy of the malaria did not m an\ way inflnenro tlic cfioci «>i 
sulfadiazine on the pneumonia m the case reported by the author 

3 The daily adnimislration of 0 1 gm atabrme for 22 da^s while under treat- 
ment for the pneumonia and for 60 days on two occasions subsequently, did not 
ad\ erscly affect the patient 

4 The cxpenence in the author s case suggests that atabnne may be ti'cd 
safely simultaneously with sulfadiazine 

5 Reference is made to a similar case treated with atahrnie and ‘•tilfallinzoV 
with no untoward effects 
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"METASTATIC” CALCIFICATION IN SOFT TISSUES OF LEGS IN 
OSTEITIS DEFORMANS; CASE REPORT-^ 

By Bi:uN\m) Scligman. M D. ]' A.C P.. aiul Lout*: Naiii\nson, MD, 
M.Sc (Ml I) ), liioohlvti, AVii' } o/A 

Soft tissue, "mcla'itatic” calcification has been repotted in oiih one prctioir? 
case of osteitis dcfoiman'i. nlnch was described b\ Wells and Holley ‘ Metastatic 
calcification is to be distingnislied from calcinosis 'I'bc fonnei icprcsents cal- 
cification of appaicntly hcaltby tissue due to changes in the composition of the 
blood calcium and pbospborns salts, jibospbatase, or alkalinit} The latter repre- 
sents another stage of an underhing patbologic process of ccitain tissue such as 
occiiis 111 scleiodcima, sdcroclacu ly, Rainaiid’s disease, dcimatomyositis. pro- 
giessne lipoid clystiopbi mjositis ossificans, etc - 

In a 59 yeai old man w bo bad Paget’s disease for sik to se\ en \ eai s and bad 
leceived 10 minims of ergosterol, activated 10,000 times, daily for 15 da\s, Wells 
and Holley found at autopsy extensue metastatic calcification of the kings, of 
the kidneys, of the gastiic mucosa, of focal aicas m the skin, of the ciidocardinm 
of the left atiinm, extensive calcification of the antciioi leaflet of the mitral vahe 
and of the cusps of the aoi tic vah c No gi oss e\ idcnce of renal insuflicienc) w as 
noted Microscopically the skin showed bea^\ focal calcium deposits in the sub- 
cutaneous tissue suiiounded by a fibioblastic leaction wnth many young fibio- 
blasts and foi eign body giant cells 

In tbe individual herein desciibed extensue calcium deposits were seen 
ladiographically in the soft tissues of both legs as w'dl as in tbe largci blood 
vessels of tbe torso, and numeious negative centeied faceted stones were identi- 
fied on roentgen-ray examination of the gall-bladder This patient bad leceived 
small doses of viosterol and calcium ovei a peiiod of one and one half yeais 
She had evidence of decompensated aitenoscleiotic bcait disease with edema of 
tbe legs of eight years’ duration 


Case Report 

E M wms known to have had Paget’s disease foi six years in Novembei 1935, 
wdien she w'as under the care of Dr Leo Mayer at the Hospital for Joint Diseases 
Two months previously she had stepped off a tiolley cai and felt pain in the region 
of her left hip and gioin Roentgenogiams taken at this time w'ere not available to 
us These areas were not tender but weie painful on w^eight bearing She had been 
almost entirely confined to bed following this accident The pain was lelieved after 
a rest of four w^eeks in bed She was also given 10 grains of calcium lactate, five 
minims of viosteiol three times a day and leceived ultraviolet irradiation of tlie entire 
'body for 21 days 

Received for publication April 1, 1944 
From the Jewish Sanitarium and Chronic Hospital, Brooklyn, New York 
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" Her granclmotlier had Paget’s disease One of her sisters was a diabetic The 
patient had had diphtheria at the age of 17 and had suflfeied from man> sore throats 
over a period of years She was married in 1916 and liad t\^o children in 1921 and 
1924, both of whom were delivered bj Caesarean section With the second a h\s- 
terectomy,was performed and a large fibroid removed After the latter she developed 
postpartum fever and a phlebitis of both lower extremities 

Before admission to the hospital she complained of dyspnea on exertion .ind 
ortliopnea, and had nocturia as well as edema of tlie ankles Her blood pressure was 
elevated to 170 mm Hg systolic and 110 mm diastolic She had svstolic murmurs 
at the apex and base of the heart She had pulsations over the entire precordiuin 
The legs showed a pitting edema These persisted for the rest of her life 

She was seen bj one of us (BS) February 12, 1936 at the age of 57 For sev- 
eral months she had complained of constipation, belching, heartburn, and epigastric 
distress when she walked after eating Tins was moie evident after she became 
stouter She had frequency of urination and would get up two to three times a night 
to urinate For one month she had a headadie She had been deaf for three jears 
She complained of stiffness, was drows}*, and fell asleep easily 



Fig 1 Roentgenogram of skull 

She was keen in her responses, mild and soft spoken The he id w.is carried for- 
ward with the chin resting on her chest It was sviniiictriuil and markedlv trihrgcd, 
with the broad end up The face was triangular in outline I lie tcmiior.il arteric*- 
were markeillv tortuous and prominent The vision was so pool in her left eve tint 
she could not count fingers She had bilateral neivt deafness, the ear dniin- were 
dull, thickened and grav, and all the landinirks were oblitciated Her lieinnc v\ is 
inarketllj impaired, more so on the right sulc, and onlv a loud voice fioui the left 
side was audible Her teeth were carious and iiianv were nii'suig Jhe right supri- 
toiiMllar area was s«.arrc<l Hie veins m the neck were distended The clu'* v.as 
markedlv enlarged The breasts were eaminious m sire The he irt was in>rlrijlv 
enlarged ind she had a pul»atiun of the eiitne precordiuin V s\,.it»he irinmur v .,s 
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heard ovei the aortic and initial aieas The abdomen was inaikcdlv obese and 
flaccid ' Two scars of the picvious opeiations were noted 1'ho’back was scpiat and 
crushed in on itself. She had pittinc: edema of both legs. She had moderate bow'ing 
of both tibiae. No limitation of motion of the hip joint was found. She was not 
tcndei ovci the left hip oi groin, but st.Ucd that these areas wcic still painful on 
weight bearing '.She had marked sclciosts of the sessels of the wrist No clubbing 
uoi cjanosis of the fingers was noted Hei blood prcssine wms 160 mm Ilg systolic 
and 70 mm diastolic to 150 mm Ilg ssstolic and 100 mm diastolic She wms placed 
on a lestncted diqt and lost 12 pounds, from 219 to 207 

She continued to take 7 minims of \iosterol .and 40 grains of c.nlciuin lactate daily 
foi a period of one and one h.nlf \ears She received in .ill 3,957,120 I U of sit.amin 
D The only complaint which could be attributed to the c.alciurn deposits, found later 



Wig 2 Roentgenogram of pelvic bones, gall-stones and calcification of aorta 


on loeut&enographic examination of the legs, was a tenseness of the skin, howevei, 
her legs ^re edematous In March 1939, she was admitted to the Coney Island Hos- 
pital becauW she developed a bronchopneumonia , type three pneumococcus was found 
m the sputums. While walking around during' her convalescence, she slipped and fell, 
fracturing her Ifeft femur At this time Dr Emanuel Mendelson was able to observe 
on roentgen examination numeious areas of calcification m the subcutaneous tissues 
of tlie leg particulaily posteriorly On July 1, when the fracture healed and she was 
able to get about on crutches, she was transferred to the Kings County Hospital 
Later she became bedridden and was admitted to the Jewish Sanitarium and Chronic 
Hospital on August 28, 1939 She used two pillows when she slept, was constipated, 
had non-bleedmg piles, frequency and uigency of urination and incontinence for one 
year 
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November 27, 1939 she fell out of the wheel chair m tlie hatlirooni without anj 
obvious fracture April 30, 1940, she developed transient signs of a cerebral throm- 
bosis in the left cortical region In January 1942, she developed stubbornness and un- 
cooperative behavior which may have been due to vascular involvement of the frontal 
lobes In December 1942, roentgenograms revealed multiple fractures of both legs 
and ankles with a deposit of lime salts in the soft tissues She refused permission for 
skin biopsies Several weeks later she had signs of a hypostatic pneumonia with 
an enlarged tender liver She vomited for one week The digestne disturbance 
disappeared following digitalization Her pulse was irregular at times, and the heart 
rate varied from 66 - to 104 per minute She developed a febrile reaction witli pains m 
the abdomen on September 17, 1943 She died suddenly on October 6, 1943 No 
autopsy was permitted 


Laboratory' Findings 
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Roentgcnograplucalh, iheie i\as cMdence of ad\anced Paget'- di-^casc of -lU the 
skeletal sluicturcs The disease appcircd to be most m irked in the skull, pehis, spme 
and lowei c\ircinitics The skull was trcmcndoiisK enlarged bad a si iphoicpliahc 
cunfiguiation with coii'-ulemble ilattcmng A plalibisia ctittl was prc'-i.nt owing 
to the softening and llatlening of the bisc of the skull on the ctiMud spnit The 't nil 


















86 


iiONMun srr.ir.MAN axij lowis vAiTfAVSox 


and f.iti.il bones icscmblcd Ibosc in leontiasi^ ossnnn ‘I lie ni.ixill.irv, ethmoidal and 
sphenoidal sinuses A\ere obliteiatod 1)> the o\ci{:iouth of bone 'Hit bones o( the 
base of the sknll neic dense and elnniiatcd 'Hie same alteiatioiis were piescnt m the 
tenipoMl bones In addition to the adxaiiccd disioilion of the pelvis due to Paget’s 
disease theie was a flaltonnig and dcfoiinitj of the hips ])roducnig a to\M v.iia con- 
figuration 



Fig 3 Roentgenogram of right leg showing calcium deposits m soft tissue 

/ 

The examination of tlie lower extieinities showed evidence of Paget’s disease 
of the bone, but in addition showed extensive calcification of a gianular and mottled 
type within the soft tissues - This was most maiked in the subcutaneous tissue and 
extended through the muscle planes particularly along the mesial and posterior sur- 
faces of the lower extremity from below the level of the knee to above the ankle 
joint The calcification was somewhat more maiked in the 1942 examinations than 
m those made in 1939 No soft tissue calcification was piesent m the upper ex- 
tremities 
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Moderately advanced calcification \\as present m the abdominal and pehic \es- 
sels, but no calcification in the popliteal or tibial vessels at the le\el where the soft 
tissue calcification w'as found Se\eral fractures of both lower extremities were 
present which healed normally The soft tissue calcification w'as apparently not 
related to the fractures in so far as w’e could determine Numerous negative centered 
faceted gall-stones were present in the gall-bladder Minimal calcification w as present 
in the thoracic aorta and mottled changes could be demonstrated through both lungs, 



Fig 4 Rociitgciiograni of left leg «ihowing calcium deposits m suit iis^vie 

many' of which had .i circumscribed appcaiaiicc suggesting calcific itiou within pul- 
monary icssels Wc were, lioweier, by no means certain of this The lienrt was 
tremendously enlarged in all its diameters during the entire period oi hti nhsenation 
An electrocardiographic tracing on ilarch 10, 1942 showed iciitnailar prennture 
contractions left axis demnoii with slurring of QRS, On DLCtnil>er “0 l‘U2 fibril- 
lation was present and all the QRS complexes were of lov tnlngt The chest 
findings leniamcd the same until \pril 14 1943 when a patch of patvi nonn dt\clOj>-< 
at the left base 
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The linal (liagno‘'is wai* I'ajjcl’s disease, aitCMOSdciouc hoait disease associ.itcd 
with h> pel tension, cardiac failnte and aiinciilat lihi illation, cciehral and cotonary 
throniboscH with a tcnnnial brondiopiieunionia She had, as aeconij)an> ing features, 
bilateial nerve dc.ifncss, Rall-sinncs and talcificalion of the hoft tissues of the legs 



Fir, 5 Chest roentgenogram showing enlargement of heart and calcium deposits m lung 

fields 

Discussion 

In Paget’s disease, tissues other than bone have been found to contain calcium 
deposits Renal calculi aie not uncommon, occuinng m 10 pei cent of Snapper’s 
cases® Then aghin, renal calculi are not infiequently found m bone lesions 
of many diffeient etiologies^ Moehlig and Adler,'’ in a series of 26 cases of 
Paget’s disease, found gall-stones in thiee of them They found calcified adeno- 
mata of the thyroid gland in two patients and calcified fibioids in thiee of the 12 
women in their series 

In the case of Wells and Holley,^ besides the “metastatic” soft tissue calcifi- 
cation, supeisatuiation of the blood with calcium produced when caibon dioxide 
was lost through respiration caused calcium pi ecipitation m the venous pul- 
monary circulation of the alveoli , the pulmonaiy arteries escaped but the small 
veins were heavily calcified Often about the acid secreting glands of the 
stomach was found a dense ring of calcium deposition when the excietion of 
hydrochloric acid had left a compensatory degiee of local alkalinity In the 
kidney, wheie secretion of acid mine had also pioduced local alkalinity, tlieie 
was a heavy micioscopic deposit of calcium in the tubules and to a lessei degree 
m the aiteries 
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Oui patient m 1935-1936 was given calcium and viosterol, an accepted form 
of therapy at that time Roentgenograms taken just previous to this arc un- 
available to us and we are unable to state definitely whether calcification of the 
soft tissues existed at that time, but it was nobso reported by a competent roent- 
genologist When examined three years later, she shoued extensive calcium 
deposits in both legs These increased in amount from 1939 to her death in 
1943 During the entire penod of observation she had cardiac insufficiency with 
maiked edema of both legs and feet The veins of both lower extremities had 
been affected by phlebitis 1 1 j'ears previousl)' 

It IS difficult to explain with the information at hand why calcification of 
the soft tissues of the bodj' occurred in this case and in that described bj' Wells 
and Holley In osteitis deformans a negative calcium and phosphorus balance 
IS present in the earlier and more active form of the disease and a positive 
balance occurs in the later and less active stages wuth the blood calaum and 
phosphorus levels normal throughout® The serum phosphatase, how^ever, is 
markedly increased during the entire disease and sometimes so 'to extremely high 
levels When present, hypercalcemia (in an individual wuth skull signs of 
Paget’s disease) means that we may be dealing with a coexisting hyperpara- 
thyroidism® Albright® feels that the condition starts as a destruction of the 
bone w'hich fits in wnth the findings of a negative calcium and phosphorus balance 
present earlier in the disease, osteoblastic stimulation due to increased stress 
and strain is the second step and results in overgrowth of bone and increase 
of serum phosphatase In our patient, tlie phosphatase \c\ el w as high m 1935 

London and Bernheim administered 10 c c of 20 per cent calcium gluconate 
intravenously in 17 cases w’lth unidentified stages of Paget’s disease and found 
a lack of the normal expected elevation of the blood calcium An increased 
affinity of the bones and other tissues for this calcium w’as their explanation 
Moehlig and Adler® w'ere unable to prove that feeding calcium phosphorus 
compounds or laige doses of vitamin D improved the osteoporosis On the con- 
trary they feel that the gmng of calcium is distinctly harmful as there is a ten- 
denej' to increase calcium deposits in the soft tissue, then, loo, Mosterol mav 
increase the arteriosclerosis which is so frequently present in Paget’s disease 
Vitamin D feeding had no appreciable effect on the calcium phosphorus balance 
in two cases described bj Albright et al In one of Sugarbaker’s cases 10 icnr'. 
of treatment with vitamin D and calcium show’cd indifferent changes 

We want to stress, in these two cases, the absence of chronic renal in<'uf- 
ficiency which can be associated with the protracted presence of calciiiin and 
phosphorus ions in the blood in concentrations far in excess of those at wlittli 
deposition of calcium phosphate maj be expected thcorelicalh ” In the case of 
Wells and Hollej the kidnejs showed no gross evidence of renal damage at 
autopsy In our case the blood phosphorus level was reported as elevated in 
1939 but later that year it became normal This would disprove anv permanent 
renal damage We arc m no position to state whether or not renal or ])ulmonarv 
calculi existed 

In our case edema and venous stasis due to heart failure were observed m 
both lower extremities for ciglit vears It sliould be noted tint after her I?*** 
Cesarean section m 1*^24 she bad a bilateral pblcbitis In an aitcmpt t<i cxivhm 
disseminated ossiticaiion of tbe lungs, Wells and Dunlap’* claim that vcm'",«. 
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stasis 01 gciicial ciiailaloiy impairment faxois hone prodiitlioii provided that 
other conditions conducive to ossification are piesent. Furthermore, tliey feel 
that in occasional cases a rise in COj is lesponsihlc for an increase of calcium 
in the blood Since the calcinm dejmsits were not uiiuersal hiit ueie hinitcd 
to the legs, \\c feel that the edema played an important lolc in its t.iiisation. 

The theiajiy of Paget’s disease is as obscure as is the etiologv of the condition 
Howcvci, Snapper still achocates the administration of calcium, phosphorus and 
ultraviolet rays in ceitain cases with osteomalacia “The condition of the hone 
improves although the undci lying oUcitis deformans remains the same” In 
calcinosis, a kctogcnic diet and disoduim phosphate have been adxised as well as 
a imilatci al thyroidectomy and jiarathyi otdei tomy The lattei has been earned 
out m osteitis deformans “ but is not generally emplojed Gill and Stein sug- 
gest a low calcium and phosphorus diet supplemented w'lth magnesium car- 
bonate The relation of piotem. sex hoimones,'” and adrenal cortex’* to bone 
metabolism has been stressed Moehhg and Adler have found m Paget’s 
disease a glucose loleiance curve wdiich resembled that of a diabetic; they gave 
15 units of insulin togcthei w’lth a constant weighed diet and found a disap- 
peaiance of bone and head pains wnth an increase of strength 

No effective measuies for the treatment of Paget’s disease have yet heen 
devised However, certain facts have been established Microscopically m this 
disease there is a tendency to the precipitation of calcium salts m the tissues ’■* 
The markedly increased phosphatase may have a close causal relation to the 
calcification Feeding of calcium phosphate or vitamin D may also promote 
the precipitation of calcium salts The mmeials and vitamin D used m our 
case, how'ever, we believe w'ere probably incidental rathei than- important factors 
m causing the deposition of calcium salts in the legs It is mteiesting to note 
that the calcium deposits acted like foreign bodies, as evidenced by the granulo- 
matous reaction m the case of Wells and Holley 

Summary 

A second case of gross calcification of the soft tissue of the extremities 
occurring in Paget’s disease is described This w^as piesent m both legs w'hich 
were edematous from cardiac failure In a previous case of soft tissue and 
visceral calcium deposition the patient leceived viosterol The calcium deposits 
acted as a foreign body m causing a gianulomatous reaction In our case, the 
patient received viosteiol and calcium We feel, however, that the giving of 
calcium and viosterol was only a coincidence in our case but see no indication 
for Its use in the later stages of osteitis deformans These cases emphasize the 
finding of calcium deposits in the latei stages of Paget’s disease when a positive 
calcium balance exists 
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PULMONARY ACTINOMYCOSIS DUE TO ACTINOMYCES 

GRAMimS* 

By John P Lynch, MD , and Rebecca A Holt, IM A , Richmond, Fvginia 

The term, actinomycosis, is no^^ applied by Toplc\ and Wilson*' to two 
groups of diseases of man and animals m which Actmoniyccs-likc oiganisnix aic 
encountered In the first group, the proliferation of an anaerobic organism as 
Actinomyces bovts gnes the appearance of colonics winch ha\e a raj stnieturc 
111 pus 01 tissues and often are described as “sulphur granules’’ or IJinun In 
the second group arc included all aerobic filamentous br.inching organisms which 
form a felted mjeehum without anj radial arrangement and without granult. 
foimation Two tjjic species are Actinomyces gramuus which is nnii-acid-fast 
and forms no granules in tissues, and Actinomyces asteroide^, which i^ acid-fa*-t 
and forms no granules m tissues 

Of human actinomjcosis, in 60 per cent lesions occur in the face and iitck 

*Rcc«.i\cd for puhhc.Ytion April 29, 1944 

From the Dip.Yrtment of Medicine McGuire Clinic, St Luke >- Ifo-pitYl, Y' id the Dt- 
partmciit of BYCtcrio!op> and Parasitologv, Medical College of Virginn, Kichnvnl \ urn » 
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in 20 pci cent in the .ibdonun.il unit}. 15 pci cent in the Ihnia'c, le.'utng 5 pei 
cent involving the skin and other poitions ol the hod\.* The moilnhty of piil- 
nionui)' actinomycosis \aiics fioin 70 per cent • to 95 pci cent.* The mode of 
tiansmissioii is ohsune in infections with both the aerolnc and anaciohic Actino- 
111 } CCS Sthneidei and Fmucane'' hchevc the oiganisin cntcl^ tlie body thiongli 
a caMt} 111 a tooth or thiough an open wound DhignoMs is hc^l made by 
micioscopical and cnltuial examinations of the afTcctcd tissues Propliylaclic 
mcahiiies should he taken against the dischaige trom all lesions No satisfactory 
methods of tieatmcnt can he lecommcnded. 

Intel cst 111 the piescnce m tissue of the aerobic, iion-acid-f.isl Actinomyces, 
Actinomyces gianunis, has been stimulated elm mg the past decade, although it 
had been isolated fiom cases of human actinomycosis in 1891 by Bostrocm ’’ 
In 1934 Biggait ^ rcpoiled the finding of Actinomyces giaminis in a fatal case of 
generah/cd actinomycosis in a ^\oman ^\lth the primary abscess in the left lung 
and secondaiy invohement of both lungs and livei, spleen, kidneys, and sub- 
cutaneous tissue of the left thigh and right arm Zcitlm and Lichcnstcin ° in 
1937 desciibed a case of actinomycotic abscess of the brain secondary to a small 
focus in the lung from which an aerobic Actmom}ces was cultivated, although 
they failed to state whether oi not this oiganism possessed acid-fast properties 
Holt“ m 1941 cultivated Actinomyces gjaminis from the pus of a brain abscess 
in the left parietal lobe of a w onian 36 days prior to death Permission for an 
autopsy was not granted and it could not be ascertained whether the lesion was 
primary or secondary A low grade pathogenicity of this Actinomyces was 
demonstiat'ed for rabbits and pathologic lesions similar to those m man were 
produced 

The peitinent clinical, bacteriological and pathological data of a case of pul- 
monary actinomycosis is presented m which Actinomyces giamims (Bostroem) 
was identified m bronchial secretion, sputa, and pleural fluid before death, and 
m pleural fluid and multiple abscesses of the lung on postmoi tern examination 

Case Report 

J E F ,* a 16 year old high school boy, was quite well until Septembei 22, 1943, 
.when he was taken with pain in the left chest aiiteiiorly, headache, general malaise, 
temperature of 102° F , and a nonproductive cough There was stiffness of his joints 
but no swelling or tenderness 

He was first seen by me (J P L ) and admitted to St Luke’s Hospital on Oc- 
tober 29, 1943, when he volunteered the following additional infoimation He had 
had night sweats during the preceding week, and dyspnea and precordial pain His 
' mother had noticed nervousness and poor color since the onset There were no other 
systemic symptoms of significance, except a weight loss of 30 pounds 

Past history revealed he had measles, mumps, varicella, and pertussis in diild- 
hood There was no history of pneumonia oi asthma, or surgical operation The 
family history was negative except tliat his mother had had a thyroidectomy before 
his birth There was no family history of tubeiculosis He was a native of Virginia, 
lived in the suburbs of Richmond, and was active in athletics, having frequently 
played football m open fields 

Physical examination revealed the following significant findings Height 5 feet, 
91^ inches, weight 128% pounds, temperatuie 1017° F, and pulse 108 He was' a 

We wish to acknowledge our indebtedness to Dr M J Page who referred this case 
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well developed, but poorl) nourished boy who had a notable pallor His sinuses trans- 
illuminated poorly and there was a postnasal mucoid discharge The cer\ ical, axillarj 
and inguinal glands were not enlarged There was an area of dullness on percussion 
at the left base posteriorly extending for two or tliree inches abo\e the le\el of the 
diaphragm, and an aiea of cardiac dullness extending 12 5 cm to the left of tlie mid- 
sternal line No rales were heard, but the breath sounds m these areas were dimin- 
ished or absent The heart sounds were of fairly good quality There was a soft 
systolic murmur in the pulmonic area The blood pressure was 100 mm Hg sjstolic 
and 60 mm diastolic The liver and spleen were not palpable The genitalia, re- 
flexes, and extremities were normal , 

Examination of tlie chest two days later reiealed dullness at the left lung apex 
anteriorly extending down the whole anterior surface of the left chest 

Laboratory examinations on admission were as follows Blood Hemoglobin 
67 per cent (Salih) , white cell count, 15,400, with 85 per cent neutrophiles, 12 per 
cent Ijmphocytes, 1 per cent mononuclears, and 2 per cent eosinophiles Urine Amber, 
cloud}', specific gravity 1 026, acid, faint trace of albumin, no sugar and no acetone 
rare red blood cell, one to two pus cells per high power field, large amounts of mucus, 
and many crystals (sulfadiazine) Sputum Bloody with numerous Grain positi\e 
filaments, but no acid fast bacilli or filaments Agglutination tests with antigens 
of E typhoons (‘O’ and ‘H’ antigens), B paratyphosus, Pioietts X 1^, Br abortus, P 
tulai casts w'ere all negative Six blood cultures w ere negatn e An electrocardiogram 
w'as noiinal in .all four leads 



Fig 1 Flat plate of chest made Octolxr 29, 1943 

On October 29, Dr J L Tabb of the McGuire Clinic made a roLiitgcnogram of 
his chest and reported tint “appearances indicate an at}pic.al jmciimonia tMeiuh.it: 
outward fioni the root of the leh lung iirauicall} to the periphcr\ < figure 1 ) 

Prior to admission to the hospu.al, a total of 15 grains oS siilfadn’int «>.tr * Kl 
da\ period w.av administered On Xo\cinbcr 3 he was given 2 cruii' *-’111 uiur'-int. 
2 grams foiii hours liter, and then one gram e\cr% tight hours for fivi. dav'. ih. an 1 
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Fig 2 Flat plate of chest made November 9, 1943 

night There was no appreciable effect on the teinperatuie which aveiaged 101® F 
Chest roentgenogiain on Nov'cmber 9 showed a spread of the pneumonic process 
m the left lung and three laiefied aieas resembling cavities weie noted in this process 
(figviie 2) 

On November 10, Dr Porter Vinson of the Medical College of Virginia, made a 
bi onchoscopic examination of the patient An inflammatory lesion causing partial 
obstruction of the left uppei lobe bionchus was reported Mateiial obtained during 
bronchoscopy revealed the presence of numerous Gram positive filaments resembling 
morphologically actinomyces (figure 3) and many yeast-like organisms resembling 





Smear preparation of Achnomyccs gtammis in bronchial secretion Gram’s stain 

(X1440) 


Fig 3 
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monilia No acid fast bacilli or lilainents were demonstrated on direct microscopic 
examinations Cultures were not made on this specimen On three subsequent speci- 
mens of sputa, Actinomyces giamtms was identified bj' cultural means, although 
Monilia albicans w'as found in only one of these specimens Studies of Actinomyces 
gramims isolated from sputum w'ere also made after intra\enous and intrapcntoneal 
inoculations into white mice Within two weeks after injections, the mice were 
either sacrificed or died Actinomjces w’ere seen in the multiple abscesses formed 
in the liver, spleen, lung and kidne 3 ’s, when studied m direct smears and m sections 
stained by Grams method No "sulphur gianules” or Drusen were formed in the 
tissues The characteristic picture se^n was.the presence of irregularh stained. Gram 
positive, branching filaments in granulomatous tissue with multiple abscess formation 
and necrosis At no time were acid fast filaments or bacilli found 

Actinomyces gramints as isolated from this case possessed the following char- 
acteristics MoipJiology Irregularh staining brandling filaments (figure 3) No 
terminal granules Tinctorial propciiies Gram positwd Non-acid-fast in \oung 
and old cultures and in tissue, sputum and pleural fluids Motility Non-motile 
Biological piopeitics Grew' leadih on ordinar}' culture media and on media for fungi 
at room temperatuie and at 37“ C in 24 to 48 hours Aerobe Failed to grow 
anaerobicallj in chopped meat and^ Brewer’s media 

Scmi-solid dextrose brain infusion agar Abundant surface growth in 
24-48 houis at 37“ C Earlv growth was white and featherj It gradual!} 
deepened in color from cream to orange to brown and became more firm and 
adherent Surface grow’th might show' definite colon} formation or it might be 
a dull, finely gianular or meal} pellicle 

Blood agar Aerobicalh w’lthin 24 hours at 37“ C, definite chalk} white, 
feathery surface colonies de\ eloped w'hicli varied in sire from pm point to pin 
he<id Colonies increased in size in 48 to 72 hours Appearance changed as 
centei changed from cream to }cllow to brown and became moie granular 
Peripher} increased its feathery or rlnzoid arrangement Generali} firm and 
adherent to solid media Difficult to einulsifv 

Com meal agai and Sabourand’s dextrose agar Growth at 20“ C essen- 
tially the same as that on blood agar at 37“ C 

Dextrose broth Early colon} formation resembled balls of cotton (figure 
4) on surface of broth Older growths deepened m color Failed to fcrineiit 
dextrose 

Loefflers blood scrum No liquefaction T}pical colon} growth White 
feathery peripher} with cream to orange to brow'ii centers 

Gtlatin No liquefaction Abundant t\pical surface growth Growtii de- 
creased along stab 

Milk Slightl} alkaline T^plcal surface growth 
Chopped im.at No growth 

Brexvers incdinm Aerobic growth abundant No anaerobic growth 
Caibohydiatc semi-iolid infnsiPii agai No fermentation during tour weeks 
of dextrose lactose saccliarose, maltose, maninte, x\lose, dulcite, dextrin, ‘•orbitn! 
le\ulose, arabinose, or inosite Surface giowth abuiuhiit Coloims s]iowe<l 
cream-orange pigmented centers with eltuse white featlicrx etlge- \flhi.'titt 
to media 

Beginning No\einbcr 13 the p'ltient rcccncd dail} roentgcxi-ra\ thcr'iiiii toialhng 
800 r to the left anterior chest and 400 r to the posterior aspect (220 k\ with 
thoracic filter used) Iwent}-four hours after the first roentgt’i-n\ treitn'en* the 
temperature rose from a le\cl of 101° to 103“ F In addition to tne r.’diitio.i, l,c 
was gncii 15 grains of sodium iodide b\ \ein diih and vaturnted si)hnir>ti po' 
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iodide 21 diops Ihtcc limes d.ulv, increasing In one drop lliicc times dailj until liis 
discliaige fiom the hospital when he was receiving 3S drops three times a da) On 
Novcmbci 26, he icceivcd 500 cc blood In ^acuulll flask ciliated method without 
leaction. 

His course at home was progressn clj downwaid He sulTered drenching sweats, 
increasing dyspnea with a respiialory rate of 36 per minute and a wracking cough 
His appetite giadually failed and he became too weak to sit up On December 11 
a loud pericardial fiiction rub was heard A pnnctalc maculopapular rash appeared 
over his abdomen tind legs, which was thought to be an iodide skin reaction He was 
getting 50 drops saturated solution potassium iodide three times daily, and the drug 
was temporarily discontinued Intradernial injections of both Momlia albicans and 
Actinomyces giamims, isolated from the sputum, produced little or no cutaneous 
1 eaction 48 hours latei 



Fig 4 Surface colony of Actinomyces giamtms in dextrose broth after aerobic cultivation 

for 72 hours at 37® C (X 12 ) 

The antigens used for the skin testing weie a suspension of the growth of 72 
hour cultures in physiological normal salt solution, standardized to MacFarland’s 
nephalometer No 3 and autoclaved for 15 minutes at 15 pounds pressure Liquid 
phenol was added in 0 5 per cent concentration An attempt to immunize the patient 
with a vaccine was not thought advisable 

On December 16 he was readmitted to St Luke's Hospital His tempeiature was 
101° F, pulse 160, and respirations 32 His eyes had a glassy appearance The 
entire left chest was flat on percussion both anteriorly and posteriorly Moist rales 
were heard throughout The pericardial rub had disappeared, .but the heart tones were 
of poor quality Blood pressure was 90 mm Hg systolic and 70 mm diastolic There 
was moderate abdominal distention The hemoglobin was 64 per cent (Salih), the 
white count 44,900 cells per cubic millimeter with 93 per cent neutropliiles and 7 
per cent lymphocytes The total count on the day of death was 70,000 cells per cubic 
millimeter with 91 per cent neutropliiles The urine was acid and showed a faint 
trace of albumin, but was otherwise negative 

The electrocardiogram showed ST elevation in the three standard leads, consistent 
With changes noted m acute pencaiditis The roentgenogram showed complete homo- 
geneous opacity of the left lung and bronchial thickening of the light 
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On December 17, 500 cc of cloudy, straw colored fluid were remo\ed from the 
left pleural c.iviU A culture of tins fluid showed the presence of Aciinomyccs 
gramuu^ Neither acid fast bacilli or filaments nor mouiha could be demonstrated 
During the last 48 hours of his illness, he received 100,000 units of penicillin 
with no apparent benefit and died quietly December 17 

Autopsy Actinoni} cosis of the left upper lobe of the lung w'lth imasion of the 
pciicardium subacute adhesne pericarditis, chronic myocarditis (figure 5), and left 
empyema as well as an acute splenic tumor and chronic passive congestion of the liver 
were reported by Dr J H Scherer Sections of the lung stained wuth hematoxylin 
and cosin showed dironic granulation tissue w’ltli multiple foci of abscess formation 
and necrosis Bacteriological stains of the sections of the lung and pericardium with 



Fig 5 Lung-heart gross specimen showing multiple actinomycotic abscesses (at right) 

with direct extension into pericardium 

Gram-Weigert stain revealed numbers of the branching actinomyces (figure 6) The 
presence of Actinomyces graminis m the pleural fluid collected at the time ol autopsy 
w'as again demonstrated by cultural means, although no monilia were found Cultures 
of the abdominal fluid taken at autop^ proved negative for both actinomyces and 
momlia No acid-fast bacilli or filaments were seen in direct smears of the sediments 
of either the pleural or abdominal fluids collected after death 

Summary 

1 An actinomycosis infection, probably' primary m the lung, of a previously 
healthy 16 year old boy is reported 

2 Treatment "with sulfadiazine, suifamerazme, roentgen-ray radiation, iodides 
and blood transfusion was ineffectual 
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Fig 6 Section of human lung showing branching filaments of Actinomyces giammis 
distributed throughout the chronic granulation tissue without any radial arrangement and 
without any formation of granules or Drusen Gram-Weigcrt stain (X 720 ) 

3 From the onset of symptoms to death, the duration was 85 days 

4 'Actinomyces granmus was identified by bacteiiological means in the 
bronchial secietion, sputa and pleural fluid prior to death and m pleural fluid 
after death 

5 Postmortem gioss studies revealed actinomycosis of the left upper lobe 
of the lung with direct extension into the pencaidium giving rise to a subacute 
adhesive pericarditis, chronic myocarditis, and empyema on the left side Gram 
positive branching filaments of Actinomyces giammis weie distributed through- 
out the tissue No radial arrangement oi granule formation {Diiisen) was 
observed 

6 A low grade pathogenicity for white mice was shown by the Actinomyces 
graminis isolated Bacteriological and pathological findings were the same "as 
seen m the studies of man 
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MECHANISM OF REFLEX ANURIA * 

By George A Wolf, Jr , M D , New York, N Y 

Although in urologic literature a syndrome of so-called reflex anuria has 
been recognized, its explanation has never been satisfactory Kasten,’^ in 
classifying the anurias, includes an inhibitory form of reflex anuria said to be the 
result of a fall in blood piessure below the critical level necessary for glomeuilar 
filtration He states that such anurias may accompany a fall m renal blood 
pressure following splanchnic stimulation m abdominal operations Another 
nioie common cause of reflex anuna is said to be the decreased glomenilar 
filtration pressure resulting from a fall m systemic blood pressure associated with 
shock fiom painful injuries or prostrating illnesses Moon,= however, points 
out that a fall in systemic blood pressure is not a constant accompaniment of 
lenal shut down and cites instances followung crush injuries in wdiich diininished 
renal output peisisted after the blood pressure had returned to normal To 
explain such occurrences a noxious substance produced by the damaged tissues 
of patients with crush injuries has been postulated as a factor concerned in tlie 
diminution of renal function 

Hipsley ® came to the conclusion that all of the cases of reflex anuria which he 
could discover in one hospital might be explained on the basis of calculous ob- 
struction of the urinarj' tract which had not been clinically evident at tlie time 
the diagnosis of reflex anuna was made Elward'* has reported a case in which 
tiansient unilateral suppression of renal function was unassociated with shock, 
with changes in blood pressure, or wnth organic obstruction to the urinary tract 
Adler® has described a patient in whom anuria appeared to be related to emo- 
tional factors and was relieved by hjpnosis 

Study of the following case casts some light upon mechanisms whicli maj he 
involved in reflex anuna 


. C \SE Report 

The patient was a 32 jear old male who considered hini«!clf well until approM- 
niatelj' one jear before Ins entry into the hospital, at which time he began to iiiffer 
from headaches Two weeks before admission the patient noted the onset of gross 

*Rccewcd for publication Fcbrinr\ 21 1944 

From the Department of Medicine, Cornell Umiersitj Medical College and New liork 
Hospital, New York City 
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hematuna and occasional sharp light flank pain which persisted until the lime of 
admission lie was found to have a blood picssure of 230 inm Ilg systolic and 108 
mm diastolic The uiinaiy output for the eight houis piior to cistoscopv was 600 cc. 
Cystoscopy was performed without local or general anesthesia Giossly bloody uiinc 
w'as observed coming from the right ureter and no phenolsulfonphthalcin was ex- 
creted fiom either kidney in 10 minutes Bilateral retrogiade studies w’ere completed 
and found to be normal.. The patient did not \oid following cystoscopy until the next 
day when, in spite of a 3000 cc intake, only 100 cc of bloody urine w'cre excreted 
The blood pressure w^as 160 mm Hg systolic and 110 mm diastolic Fifty per cent 
glucose and theocalcm w'cre guen repeatedly The uiinary output averaged 200 cc. 
a day in spite of an intake of over 2000 c.c a day' for five days The patient was 
seen eight days after cystoscopy by a consultant who made the following obser\ations 
The temperature was 38 2“ C , the pulse was 100 per minute, the respirations w'crc 
Cheyiie Stokes in type, and the blood pressure w'as 170 mm Hg systolic and 100 mm 
diastolic The patient w'as in a semidelii lous state The eye grounds revealed 
evidence of aiteriolar disease with hemorrhage and exudate The mucous membranes 
were dry and the breath was uimiferous The lungs were found on auscultation to 
contain many moist rales at both bases The heart was enlarged to the left and the 
late was rapid but regular There was a loud to and fio precordial friction rub 
The venous pressure was estimated to be 200 mm of water The liver was just pal- 
pable, and there was no edema 

The urine examination showed a specific gravity of 1 012, two plus albumin, many' 
red blood cells but no casts There was a moderate anemia and a leukocytosis of 
40,000 The blood urea nitrogen had risen from 57 to 193 milligrams per cent The 
carbon dioxide combining powei was 34 volumes per cent The serum proteins were 
6 1 grams per cent The serum phosphorus was 10 4 milligrams per cent and the serum 
calcium was 9 3 milligrams per cent Intravenous injection of phenolsulfonphthalein 
resulted in the excretion of no detectable dye in two hours At this time the patient 
was no longer anuric but w'as excieting an average of 1000 cc of uiine a day Dur- 
ing the following week his condition became progressively worse and resulted in his 
death from uremia on the fifteenth day following cystoscopy Postmortem ex- 
amination of the kidneys revealed a diffuse pyelonephritis with multiple small abscesses 
throughout both kidneys The renal arterioles showed rathei marked thickening and 
hyalmization of the medial coat The tubules showed blockage by leukocytes and 
' precipitated protein The glomeruli were unremarkable 

Discussion 

Wolf® has shown that in normal individuals the application of a painful 
stimulus to the head by means of a j^ressure device may result in suppiession of 
urine flow By means of diodrast and inuhn clearances this effect could be 
attributed specifically to a decrease in renal blood flow which was not associated 
with a fall in systemic blood pressure The blood piessure rose during the 
application of the painful stimulus even though the subject developed cold, moist 
extremities and became pale and nauseated It was further shown that the de- 
crease in the rate of glomerular filtration was relatively small when contrasted 
with the diminution in renal blood flow Although it was pointed out that the 
response of the kidneys to pain resembled that seen following the injection of 
adrenalin (Chasis, et aP), it was not postulated that the change in renal blood 
flow was an adrenalin effect Rydin and Verney® have demonstrated that in 
dogs the oliguria associated with a “startle”* reaction is not dependent upon the 
innervation of the kidneys or the presence of the adrenal glands They postulate 
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7 CiiAsib, H, RANOhb, H \, Gouikino, W., .ukI Smith, H W The toiUrul of renal 
blood flow and glomcnd.ir liltratron m normal man, Jr. ClifJ Invest, 1938, wii, 683- 
697, 

S R^din, H, and Virni\, E B The tnlijbition of a water dmrcsis by cmotion>il stress 
and by muscular cvcrcjsc, Qu.irt Jr E\pcr Physiol, 1938, \\\n. 343-374 
9 Corcoran, A C, and Paot, I H Eflfccts of hypotension due to hemorrhage and of 
blood transfusion on renal function in dogs, Jr E\pcr Med, 1943, Iwvm, 205-224 
10. Durr, G L , and Morp, R H Bilateral cortical necrosis of the kidneys. Am Jr Med 
Sci , 1941, cci, 428-450. 


DEXTROCARDIA WITH SITUS INVERSUS COMPLICATED BY 
CHRONIC RHEUMATIC AORTIC AND MITRAL 
ENDOCARDITIS " 

By George W Parson, M D , F A C P , Texarkana, Aikansas-Tcxas 

Congenital clextrocaicha with situs inversus is a relatively unconiinon anom- 
aly. LeWald ^ recoided an incidence of one in 35,000 ph 3 fsical examinations of 
recruits for the United States Ainij' We have recognized two in approximately 
15,000 private patients Dextrocaidia complicated by acquiied organic heart 
disease must be rare No careful search of the literature has been made but a 
recent paper, = m wdiich a case of dextiocardia complicated by calcareous aortic 
stenosis' was described, listed only five former case i epoi ts In these the ac- 
quired lesions were mitral stenosis,® hypei tensive heart disease,* coronary throm- 
bosis,® hypertensive and coronary heait disease,® and syphilitic aortitis and aortic 
insufficiency’’ A patient with dextrocardia and coronary aitery disease w'as 
report^ by Crawdord ® in 1939 In the same year, Konar ® described a case of 
congestive cardiac failure due to emphysema m a patient with generalized trans- 
position of viscera Autopsy findings w’^ere given, but no electrocardiographic 
data were presented Apparently no case of dextrocardia complicated by com- 
bined aortic and mitral endocarditis has been recorded The following report 
should be of interest 

Case Report 

Mis I A C, a 24 yeai old white housewife, was lefeired to us Septenibei 14, 
1942 because of heart disease Dextrocardia had been lecognized at the age of one 
month Infancy, childhood, and young adult life had been peifectly noimal The 
usual activities, including basketball, caused no abnormal symptoms In December, 
1939 at the age of 21 years, tlie patient had an acute illness characterized by fever 
and red, swollen, painful joints She recovered in five weeks without any known 
cardiac complications The patient ivas married at the age of 18 years and had two 
children, three and one-half years and 14 months old The first pregnancy w'as un- 
eventful During the second a cardiac lesion was recognized, but apparently no myo- 
cardial failure developed In September, 1941, approximately two months postpartum 
the patient was put to bed with sore throat, fever and dyspnea She improved, but 
influenza necessitated bed rest again late in 1941 and she w'as not well aftei that 
Although she was out of bed from time to time, dyspnea w'as always troublesome A 
few weeks before our examination the ankles were swollen and they were sore enough 
to interfere with walking, and five weeks prior to our studies, she was hospitalized 

♦Received for publication February 18, 1944 
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pitting edema, but the {issues o\cr the Sticuim find hips wcie puffj I’lnsical ex- 
amination was otheiwise not rcmarKahlc 

V A specimen of urine was negative except for an occasional pus .ind red blood cell 
The leukocyte count was ^12,100 The blood count Ucis otherwise normal. Blood urea 
was 20 mg per 100 cc 'of blood and the blood Kahn icaction w.is negjitive Ihc 
sedimentation rate was not dctei mined 

Fluoroscopic and loentgenologic examination of the chest (figutes 1 and 2) le- 



Fig 2 Left Anterior Oblique View Displacement dorsally of barium filled esophagus 

by enlarged left auricle (black arrow) 

vealed m the anteiior view transposition of the heart, moderate cardiac enlargement, 
small right-sided aortic knob, marked enlargement of the conus (black arrow) of 
the right ventricle, increased markings m the lung fields and enlarged hilar'' shadows 
The left leaf of the diaphragm was higher than the right In the left oblique view 
tlie important finding was dorsal displacement of the barium filled esophagus by an 
enlarged left auricle (black arrow, figure 2) 

Transposition of the stomach and colon was demonstrated by fluoroscopic and 
loentgenographic examination following a barium meal 

Electrocardiographic examination* (figure 3a) Sinus rhythm, ventricular rate 

* These tracings were made October 25, 1942 Those taken September 14, 1942 were not 
satisfactory for reproduction 
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92, right axis clcMation, T-R iiilcrval 0 22 second and QRS inter\nl 008 second 
Lead I levealed the chaiaclciistic fcaluics of congenital .d»’\froi.ardia, i e, nivcision of 
P-, QRS- and T-wa\cs, and in addition broad fO 13 sec ) nolyhcd P-w.ives In Leacl X 
II (tiaiibposed Lead HI) there were small (3 niin ) S-\v.i\cs, noim.vl P-waves, 
inverted T-waves Lead III (tiansposed Le.id II) sliowcd uptight, bto.id (0 1 ? cec ), 
notched P-waves, small (2 mm) S-wa\es, and diphasic T-wa\cs Lead IV was 
noimal In tracings (figure 3h) made with the arm wires leverscd to "coiicct” for 
the dextrocaidia the ‘significant changes were the broad, notched P-^\aves in Leads 
I and II, the small (2 mm ) S-waves, and the diphasic T-wa\es in Lead II, and the 
larger (3 mm ) S-waves and diphasic (oi inverted) T-\\aves in Lead III There was 
a slight left axis deviation instead of a right axis de\ lation Pi olongation of the P-R 
interval peisisted 

The patient was retui ned to her home physician, Dr H G Heller, Hope, Ark , 
for tieatinent She w'as not seen again except foi a few minutes October 25 wdien 
the electrocardiograms reproduced here were made Improvement w'as temporal y ' 
and death occuned November 30, 1942 

I 

Discussion 

The history and physical findings, the demonstration of the location and 
configuration of some of the thoiacic and abdominal organs by roentgenology, 
and the changes recorded by electiocardiography w'ere diagnostic of dextro- 
cardia with situs inversus 

There w'as adequate evidence for the diagnosis of chionic rheumatic aortic 
and mitral endocarditis The history of an acute febrile illness resembling rheu- 
matic fevei was obtained The physical findings of a pionounced systolic basal 
thrill and a loud w^ell tiansmitted systolic and -a distinct diastolic aortic murmur 
in a young peison are diagnostic of chionic rheumatic aoitic endocarditis The 
characteristics of the first mitral sound and the systolic and diastolic murmurs 
heard at the cardiac apex were most suggestive of chronic mitral endocarditis 
in spite of the fact that the aortic manifestations were predominant The 
fluoroscopic and roentgenographic findings of enlaigement of the conus area of 
the right, ventricle and of enlargement of the left auricle are the usual structural 
changes demonstrable in mitral stenosis The bioad, notched P-waves in Leads 
I and II of the electrocardiogram are indicative of left auricular strain and the 
T-wave changes m Leads II and III suggest right ventricular strain Both of 
these are produced by mitral stenosis The very slight left axis deviation jnstead 
of right deviation suggests that theie was a predominant left ventricular strain 
such as IS found m aortic lesions 

The prolonged P-R intervals piesent in the tiacings taken on both September 
14 and October 25, 1942 could be indicative of myocaidial disease — ^There had 
been symptoms suggestive of recurrence of iheumatic fevei a few weeks before 
our examination — ^The patient had been taking one cat unit of digitalis daily for 
approximately six weeks at the time of the last electrocardiographic examination 
The dose at the time of the first cardiogram is not known 

The electrocardiograms were interesting and instructive They revealed 

1 Findings diagnostic of dextiocardia (Inversion of all complexes in 
Lead I ) 

2 Evidence of left auricular strain (Broad notched P-waves in Leads I and 

11 ) 





EDITORIAL 

LUMBODORSAL SYMPATHECTOMY FOR HYPERTENSION 


Operations on the sympathetic nervous system designed to relieve 
hypertension have aroused considerable interest for a number of yeais 
Results fiom the majoiity of the earhei procedures were so variable that 
many suigeons and physicians became skeptical as to the possibilities in- 
herent in this form of theiapy It is only in the past seven years that the 
niore radical lumbodorsal sympathectomy developed by Dr Reginald Smith- 
wick has shown sufficiently good results to revive enthusiasm over the sui- 
gical treatment of hypertension 

The technic for the perfected operative procedure was published in 1940 ^ 
The purpose of the operation is to inteirupt the vasomotor supply to the 
arteiioles of tlie abdominal viscera The two stages of the opeiation are 
performed about 10 days apart The great splanchnic nerves are removed 
from the iliac ganglia to the midthoracic level and the sympathetic trunks 
ai^ excised from at least the ninth dorsal to the first lumbar to at most the 
sixth dorsal to the third lumbai, inclusive The operative mortality in 
Smithwick’s hands has been less than 3 pei cent in a series of over 500 cases, 
an unusually low rate considering the severity of the hypertensive disease 
111 many of the patients 

Smithwick® noted that a significant and persistent lowering of the 
diastolic pressure followed operations of this order of magnitude in the 
majority of patients This was associated with favorable changes in the 
eyegrounds, electrocardiograms, and cardiac and renal functions as well as 
in symptoms The lowering of blood pressure was thought to be due to a 
decrease in the tone of arteriolar smooth muscle Renal biopsies ® from 100 
hypertensive patients in the course of sympathectomy revealed no renal 
vascular disease or insignificant changes in 28 per cent and only mild dianges 
in an additional 25 .per cent From these observations, it was concluded 
that the morphologic evidence of renal vascular disease in more than half 
the cases was inadequate to be regarded as the sole factor in producing the 
hypertension and that the hypertensive state antedated the renal vascular 
lesion 

On the whole, the results of the operation have been better in women 
than in men Also, the results vary according to the type of hypertension 
with particular emphasis placed upon the width of the pulse pressure Smith- 
wick divided his patients into three types narrow, intermediate, and wide 
pulse pressure, designated as Types 1, 2 and 3, respectively In geneial. 


1 Smithwick, R H 
1940, 1, 1-8 

- Smithwick, R H 


A technique for splanchnic resection for hypertension. Surgery, 
Surgical treatment of hypertension. Arch Surg, 1944, xlix. 


180-192 

3 Castleman, B , and Smithwick, R H The relation of vascular disease to the 

hypertensive state, Jr Am Med Assoc, 1943, cxxi, 1256-1261 
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begun to gel into difficulties fiom then liypci tension oi have asymptomatic 
hypei tension of extiemc degiee must be sciiously regaided as potential 
candidates They list the piincipal conti aindications as follows asympto- 
matic hypertension unless the blood prcssuic is extremely high, marked renal 
insufficiency, age over 50 yeais, chronic renal disease, coaictation of the 
aorta, and advanced ai terial diseases Although these are some of the more 

common reasons to advise against operation, they are not necessarily ab- 
solute, othei contraindications will be found in individual cases Among 
the preliminary studies which may be cairied out while the patient is am- 
bulatory, Thomas lists serologic test foi syphilis, blood count, uiine ex- 
amination, blood non-protein nitiogeii, sugar, and cholesterol, phenolsul- 
fonphthalem test, electrocardiogram, teleoi oentgenograni of 'heart, and 
intiavenous pyelograni After these studies have been completed, certain 
patients can be eliminated at once as candidates for sympathectomy Those 
who still appear eligible should be admitted to the hospital as bed-patients 
for further investigation, provided the patient has signified his willingness 
to undergo surgery should he prove suitable It is recommended that the 
following studies be carried out while the patient is hospitalized urea 
cleaiance, uiine concentration test, urine cultuie, photographs of optic fundi, 
chart of daily resting blood pressure, cold pressor test, sedation test, postural 
blood pressure response, vital capacity^ venous pressure, circulation time, , 
and cardiac output Once this mass of clinical data has been assembled, 
the physician and surgeon together have a wealth of objective information 
on which to base their final decision as to the advisability of operation It 
IS important that candidates be worked up and operated upon as promptly 
as possible since certain patients may suffer from cerebral accidents while 
waiting for the studies to be completed 

Perhaps the invasion of the surgeon into the therapy of hypertension — 
staple of pure “medical” diseases since time immemorial — ^may come as a 
disturbing jolt to many an internist and cardiologist But we internists 
must fiankly confess that we have been able to accomplish relatively little 
111 the alfeviation of hypertension beyond teaching the unfortunate victim 
how to live with his disorder rather than to fret himself into a premature 
stroke Therefore, let us graciously stand back and say. More power to 
the surgeon • For, after all, the transfer of the therapy of hypertension to 
the surgeon may rightly be regarded as divine retribution for the manner m 
which the internist with his sulfoilamides and penicillin has wafted many 
a potential victim away from the surgeon’s knife 


W H B 



REVIEWS 


Physical Fouudafions of Radiology By Otto Glasser, Ph D , Edith H Quimby, 
ScD , Lauriston S Taylor, PhD, and J L Weatherwax, M A 426 pages, 
19 X 13 5 cm 1944 Paul B Hoeber, Inc , New York Price, $5 00 

Although It covers the field of physical radiology rather completely, it would be 
difficult to recommend this volume to loentgenologists The several authors who have 
written this book must have done so for those who have had considerable training in 
ladiation physics Those who are not fortunate enough to have had such training 
will find this book incomplete in its explanations, and rather confusing The writers 
plunge directly into physics ^which at best is dull reading), neglecting to elucidate 
the more fundam^tal aspects of radiologv'^ To one seeking knowledge of radiology, 
this lack of explanations causes the book to be very rugged reading 

Each author contributes several diapters to the volume, discussing many things, 
such as measuring roentgen units, tlie various ways of doing so, the biological effect 
of irradiation, tissue dose calculation, filtration of both roentgen-rays and radium 
The cyclotron is mentioned and a brief discussion is added concerning the radio- 
activity of elements following bombardment by this machine Radium and its \ arious 
decomposition products are described, as well as filtration and tissue dosage of this 
element As will be noted from this brief list of subjects covered manj important 
matters are discussed This would indeed be an excellent volume if the writers did 
not assume tliat the reader is quite conversant about radiation physics It is not 
recommended 

D J B 

Fvudaincutals of Phai macology For Students and Practitioners By Clinton H 
Thienes, M D , PIi D , Professor of Pharmacology, University of Southern 
California 497 pages, 15x22 cm 1945 Paul B Hoeber, Inc, New York 
16, N Y Price, $5 75 

This text designed for students of medicine and phjsicians is an up-to-d.ite 
volume The aim of the author has been to reduce the large volume of pharmacofogii. 
literature to fundamentals and to present the material in concise terms In the words 
of Dr Thienes the choice of material has been governed bv the fact that pharma- 
cology IS taught before the medical student has had clinical experience, therefore, 
a complete discussion of therapeutic uses of drugs has not been attempted The ar- 
rangement of the text is novel Stimulants of the cential nervous system are first 
considered and then the central nervous system depressants In section three drugs 
acting on the peripheral nervous system are discussed followed by drugs acting on 
muscles, antiparasitic drugs, hormones vitamins, locally acting substances diagnostic 
agents, the action of drugs on cells and finally prescription writing Following this 
plan one finds a discussion of digitalis under drags acting on muscles sulfonamides 
and antibiotics are considered in the section dealing with antiparasitic drugs, epine- 
phrine, however, is considered in the section with sj mpathomimetic drugs and not 
with the hormones With this condensed form the author has managed to preserve 
a readable stv'le and even such subjects as cellular structure and metabolism in re- 
lation to pharmacologv have received rather detailed consideration The author is 
to be congratulated upon the text as a whole and teachers mav recommend this book 
to students without reservation 

J C K JK 
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BOOKS RECEIVED 

Books icceUcd during May aie acknowledged in the following section As far 
as practicable, those of special inteiest will be selected foi leview later, but it is not 
possible to discuss all of them 

t 

I 

Fundamentals of Pharmacology By Clinton H Tiiilnls, MD, PhD, Piofessor 
of Phai macology, Universitv of Southern California School of Medicine 497 
pages, IS X 22 cm 1945 Paul B Hoebei, Inc, New York Price, $5 75 

Tiansachons of the Association of Amcitcan Physicians Fifty-Eighth Session, held 
at Atlantic City, N J , May 9, 1944 Volume LVIII 1944 Published for^thc 
Association, Philadelphia 204 pages, 15 5 X 23 cm 

The Fundamentals of Elect) ocatdiogiapluc Intcipietation Second Edition By J 
' Bailey Carter, MD, FA CP 406 pages, 14 5 by 215 cm 1945 Chatlcs - 
C Thomas, Baltimore and Springfield Price, $600 

Conshtuhonal Medicine and Endocitnology Edited by E Pulay, MD, A P 
Cawadias, 0BE,MD,FRCP, and P Lansel, M D Volume I 99 pages , 
16 X 25 cm 1944 10s 6d net 

Biological Symposia Vol XI Ageing and Degeneiativc Diseases Edited bv 
Robert A Moore 242 pages, 17 5 X 25 cm 1945 The Jaques Cattell Press, 
Eancastei, Pa Price, $3 00 

Unweistdad de Antioqnia Numeio 69 1945 Medellm-Colombia 

Myasthenia Gravis By Adalberto R Goni 1944 "El Ateneo ” Buenos An es 



COLLEGE NEWS NOTES 

New Life Members 

Since the publication of the last issue of the Annals of Internal IMedicine, the 
following Fellows of the College ha\e become Life Members 

Dr Vernon L Evans, Aurora, 111 
Di Harry J Friedman, Seattle, Wash 
Dr Mark Alexander Griffin, Asheville, N C 
Di William Ray Griffin, Asheville, N C 
Dr Sydney E Johnson, Louisville, Ky 
Di Frank B Maish, Salisbury, N C 
Dr Fred M F Meixner, Peoria, 111 




A C P Members in the Armed Forces 

Dr Lawrence N Durgin, F A C P , Amherst, Mass , is a Majoi in the U S 
Army, having been on duty since July 15, 1941, but not previously recorded with the 
College Reported in the June News Notes section of this journal was a total of^ 
1,858 Fellows and Associates of the College on active military duty In addition to 
Dr Durgin, the following members haie since reported for active duty, bringing the 
total to 1,863 

Joseph David Croft 
Robert A Edwards 
Qayton B Ethridge 
M Hill Metz 

The following members of the College have bfeen honorably discharged 

Michael A Cogan, Captain, (MC), AUS — Springfield, Mass 

John B D’Albora, Lieutenant Colonel, (MC), AUS — Brookljn, N Y 

A N Fregeau, Lieutenant Commander, (MC), USNR — San Francisco, Calif 

Lee Pettit Gay, Major, (MC), AUS — ^Lincoln, Nebr 

Robert Collier Page, Lieutenant Colonel, (MC), AUS — New Yoik, N Y 


Gifts to the College Library 

Ihe following gifts of publications b> members are gratefully acknowledged 

Irving L Applebaum, FACP, Lieutenant Colonel, (MC), AUS — 4 reprints 
Dr Benjamin M Bernstein, FACP, Brooklj n, N Y — 1 reprint 
Dr Hariy' R Litchfield, FACP, Brookhm, N Y — 1 reprint 
Dr Thomas Hodge McGa\ack, FACP, New' York, N Y —4 reprints 
Dr Law'rence E Putnam (Associate) Washington, D C — 1 reprint 
Dr Robert M Steelier, FACP, Clei eland, Ohio — 6 lepnnts 

Dr John M Sw'an, FA C P , Rochester, N Y , on belialf of the New' York Slate 
Committee of the American Societ\ for the Control of Cancer, has donated to the 
College Libraij, Volumes 1 and 2 of “The Pith of Recent Cancer Literature” 
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Autumn 1945 ScuEouLn, Postgraduat t Courses 

< 

The Advisoiy Committee on Postgraduate Couises, with the approv.il of the 
Boaid oi Regents, June 10, 1945, announces the following schedule of courses 
sponsored by the American College of Physicians during the .lutumii of 19.45 

Allergy — Roosevelt Hospital, New York City, Di Robeit A Cooke, Director, 
one week Oct 8-13 

Internal Medicine — Uniiersity of Michig.in Medic,il School, Ann Arbor, Dr 
Cyrus C Sturgis, Directoi , two weeks Oct 22-Nov 3 

General Medicine — ^Univeisity of Oregon Medical School, Portland, Dr Homer 
P ' Rush, Director , one week Oct 29-Nov 3 

9 

Rlcent Advances in the Diagnosis and Treatment or Cardiovascular 
Disease — Massachusetts General Hospital, Boston, Dr Paul D White, 
Directoi , one week Nov 5-10 

Advanced Cardiology — Philadelphia General Hospital, Philadelphia, Di Thomas 
M McMillan, Directoi , one week Nov 26-Dec 1 

Endocrinology — Unnersity of Illinois College of Medicine, Chicago, Dr Willaid 
O Thompson, Director, one week Nov 5-10 

• Gastro-Enterology — ^Unlveisity of Chicago, Di Walter L Palmer, Director, 

one w'eek Nov 12-17 

The course “Recent Advances in the Diagnosis and Tieatment of Cardiovascjilai 
Disease” will be largely a repetition of a similar course given by Di White during 
the autumn of 1944, when the course was greatly ovei subscribed Registrants who 
could not be accepted in 1944 foi this course will be given first choice in 1945 A 
great host of registrations have already been received, owing to previous announce- 
ments in this journal, and it is already definitely established that the College will be 
unable to accommodate any non-members in this course — in fact, unless the Office of 
Defense Tiansportation removes present restrictions of fifty out-of-town registrants, 
the couise must be considered filled to capacity 

The course in “Internal Medicine” at Ann Arbor will cover various phases of 
^ internal medicine and will be presented largely as an advanced course The couise 
will be valuable for i eturning physicians from the ai med forces as a review course , 
for physicians preparing for American Board examinations , and practicing physicians 
desiring a refresher course It will not be possible to registei physicians except foi 
the full course, that is, no legistiations will be accepted foi one week, for by so 
doing other physicians would be kept out 

The course in “General Medicine” at the University of Oregon Medical School 
will be primarily a repetition of the very fine course given at that institution for the 
College in 1944 A competent faculty and an excellent program have been organized 
The selection of papers and subjects will be timely and interesting Several special 
features will be arranged Those taking the course previously were high m their 
praise This course should be well supported by the College membership in the'fai 
western pait of tlie United States and Canada 

The course in “Allergy” given by Dr Robert A Cooke will be laigely a repeti- 
tion of the excellent courses Dr Cooke has given repeatedly for the College duiing 
recent yeais Nowheie in the country is such a valuable couise avaikable, condensed 
into a short period 

For the first time the College has organized and scheduled a course in “Ad- 
,Yanced Cardiology,” which will be open only to registrants with an adequate back- 
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giound in general cardiology It will be presupposed that all registrants will be in- 
terested in the ad\anced phases of this specialty The Director, Dr McMillan, will 
supplement the local Philadelphia faculty with some outstanding authorities in the 
field from other cities and the registration will be held to a comparatively small gi oup 
The course in “Endocrinology” by Dr Willard O Thompson is a repetition 
of otlier fine courses Dr Thompson has organized and given for the College His 
p.perience and enthusiasm are guarantees of the finest course procurable in this 
specialty 

The couise in Gastio-enterologA' is organized to fill the steady demand for courses 
in this field The Director, Dr Palmer, will organize a course along souhd and 
leliable principles, and a maximum registration is anticipated 

The Postgraduate Bulletin with registration forms will be mailed to all members 
of the College in the late summer or early autumn Where facilities are available, 
courses will be open also to non-members of the College who have adequate pre- 
liminary training, preference to be given to non-members in tlie following order 
(1) Candidates for membership, (2) Medical officers in the armed forces, (3) Phy- 
sicians preparing for examinations by certifying boards, (4) Other non-members 
having adequate background for advanced work 

Especially is it the desire of the College to serve as many as possible of physi- 
cians retiring from active service in the armed forces The Postgraduate Courses of 
the College are part of its war and postwar plans The tuition fee for all courses will 
be For members — $20 00 per week, Foi non-members — $40 00 per w'eek. For medical 
officers of the armed forces of the United States and Canada — Free 


Report from the Office of the Surgeon General, U S Army 
Personnel Release Policy 

Substantial releases of Army Medical Department personnel will not take place 
before the lattei part of this year. Surgeon General Norman T Kirk said in an- 
nouncing a policy on discharges in conformity with War Department procedures 
'This IS due to tlie fact that the peak of the Medical Department’s activities will not 
be reached until fall 

In formulating the policy, consideration was given to civilian needs for pro- 
fessional medical, dental and veterinary care without w'eakemng military needs 
Other factors considered were the length of time necessary for personnel to complete 
their w'ork in tlie Mediterranean and European Theaters and return to the United 
States, replacement of Medical Department personnel in active theaters by those who 
have not had overseas dut}', necessity for the maintenance of a high standard of 
medical care, the heavy load of patients in the United States, evacuation of the sick 
and wounded from Europe in the next 90 days and continuing medical ser\ ice m the 
Pacific 

The policy' applies with equal effect to Army medical officers assigned to the 
Veteran’s Administration and other agencies 

Medical Coip’! 

a Officers whose serMces are essential to military necessity will not be separated 
from the ser\ ice 

b Officers abo\e 50 years of age whose specialist qualifications are not needed 
within the Army will recene a high preferential priority for release from 
actn e duty 

c Adjusted Scrxite Ratings will be utilized as a definite guide to detenmmng 
those who are to be separated 
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• Acting Scuctai) of War Patteison and Genetal Kirk Rcpoit on Health of Aimy 

Honoiablc Robeit P Patterson, Acting Secretary of War, in piesenting Major 
General Norman T Knk, FACP, Suigeon General of the Army, at a radio and 
press conference on May 24, made the following points 

Despite the pioblems of fighting m Mitnally all paits of the woild and m caring 
for the largest American Army in Instoiy, no aimy at any time in history has achieved 
a record of ieco\eiy from wounds and freedom fiom disease comparable to that of 
the American Army in this wai , 97 out of eveiy 100 men wounded in battle who 
leach a hospital have been saved, 70 out of eveiy 100 men wounded overseas were 
1 eturned to duty and 27 were ei acuated to this country , 'during the past three years 
less than one death per 1,000 men per yeai has resulted from disease, malaria has 
been reduced from hundreds of cases per 1,000 men per year to less than 50, the 
dysenteries have occurred among less than 90 among every 1,000 men per year and 
have been readily controlled, physical examinations aie being given to each of the 
3,500,000 soldiers in the European and Mediterranean theaters before they are re-* 
deployed. Medical Depaitment peisonnel will be sent to the Pacific in ever-increasing 
numbers, tlie peak of the Medical Depaitment's activities will not be reached until 
autumn, 1945 , wounded and sick are being returned to this country from all theaters 
at the rate of 44,000 per montli , 7 additional hospital ships, bringing the total to 29, 
with an aggregate patient capacity of 20,000, have been provided for the evacuation 
of patients from Europe to this country; special'liospital equipment has been placed 
aboard 24 troop transports, giving the Army an additional patient-carrying capacity 
of 40,000, 8,000 pdtients a month are being brought back to the United States by 
plane , the population of all Army hospitals in the United States at present is 290,000, 
which is expected to reach 315,000 by September 

Mr 'Patterson said in part 

"No greater tribute can be paid to the Medical Depaitment of our Aimy than the 
tribute paid by its record of saving lives in this wai ” 

General Kirk reported in part as follows 

“The Army Medical Department is well prepared to maintain its record of saving 
lives and guarding against disease in the second phase of World Wai II which will be 
centered in the Pacific As combat activities increase in that area troops moved from 
European theaters will find a different type of warfare, different diseases and different 
methods of combating disease 

“The Medical Department has been preparing foi years foi its fight on disease 
m the Pacific In addition to its intensive research into diseases common to that 
aiea it has gained much value in practical application of its methods from the cam- 
paigns already fought 

"In the ^Pacific areas our fighting men are exposed to many types of disease that 
are rare in the United States and Europe However, this should not be considered 
cause for alarm With proper preventive measures and medical service the disease 
rate in the Pacific will be kept to a minimum 

“Every fighting unit in the Pacific area has had the^ame type of medical oigani- 
zation accompanying it as those in other theaters The chain of evacuation of the 
wounded is well organized and is very effective Because of geographical and 
climatic differences certain changes were desirable, but tlie same high type facilities 
are available 

“The main diseases to be encountered in the Pacific are malaria, the dysenteries, 
scrub typhus, skin infections, schistosomiasis, filariasis and dengue fever Excellent 
progress has already been made m keeping the incidence of all of these diseases to a 
very low degree 
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"MaUna, for example, has been reduced to one-fourth its incidence in Ihe early 
part of the wai so that the overall death rate from malaria in the Army is 01 per cent 
“The use of D D T and atabrme is primarily responsible for lowering the in- 
cidence rate of the most disabling tropical diseases The remarkable record in lower- 
ing the malaria rate is due also to strict discipline and control measures Malaria 
IS spread by the anopheles mosquito D D T , a recently developed insecticide, is 
used to kill this mosquito and the larva Areas are sprayed with DDT by plane 
and a five per cent solution of D D T sprayed on barracks walls in kitchens and huts 
kills all mosquitoes and flies alighting thereon for months after spraying 

“The dysenteries, so common in the Pacific areas, which are spread by flies aie 
also rendered less prevalent by tlie use of D D T 

“Atabrme has been found more effective as a therapeutic agent in the control of 
malaria than quinine ^ 

“Filanasis, which is also spread by the mosquito, is reduced by the use of D D T 
and mosqujto control methods 

“Schistosomiasis is caused by a small fluke found in pools and running streams 
which in a matter of seconds burrows through the skin and infects the individual 
All water found to contain these flukes is posted and personnel is warned not to bathe, 
wade or wash in it 

"Areas found to contain scrub typhus are immediately burned over, clothing is 
impregnated, and efforts are being made to develop a vaccine to counteract it 

“Dengue fei er, also spread by the mosquito, is controlled b> the use of D D T 
and mosquito abatement 

“It can readily be noted that DDT is one of tlie miracle de\ elopments of this 

war 

“Last year a tiopical disease center was opened by the Army Medical Department 
at Moore General Hospital, Swannanoa, North Carolina It was designated as a 
center foi the study and treatment of tropical diseases This center has assisted 
greatly in the investigation and treatment of these diseases and has reduced the loss 
of manpower as a result of illness, thereby making an important contribution to the 
continuing improvement of American medicine 

“In addition to protecting the soldier from diseases of the tropics the Army Medi- 
cal Department is affording all possible protection against disease and harmful pests 
which might be brought into the United States by military traffic This is done 
through a quarantine branch which works m conjunction v ith the U S Public Health 
Service and the Navy 

“The Army program includes measures to prevent the importation of dangerous 
insects from abroad Extensive insect control programs have been carried out about 
mihtarj stations and airports abroad, using highly effective techniques and agents 
Passengers, planes, ships and cargo are sprayed with insecticides m order to eliminate 
insect risk 

“The battle is also waged through the control of rats and leiniin The most ef- 
fective means of ridding ships of rats has been to build ships in such a way that rats 
cannot live or breed aboard them ^lodern American ships are practically free of this 
age-old problem 

"To protect the country against agricultural diseases and pests Inch might he im- 
ported, rigid restrictions and inspections are made fullj effectne for militarj traffic 
Particular stress is laid upon packing materials Inch might harbor insect forms 

“The Army Medical Department has complete medical and samtar\ suriejs of 
all the territorj in the Pacific Minch is potential battle ground The health hazards to 
soldiers are known to the Medical Corps officers who accompanj all nnasion troops 
and that knowledge is distributed to all the men 

“The Armv Medical Department has been doing a fine job m the Pacific and 
w ill continue to do that job as actn ities in that theater increase It is true tliat the 



118 


COLLEGE NEWS NOTES 


pestilential islands of the Pacific have not been changed into gardens of Eden, but 
when the deplorable health conditions that existed there ate compared with what has 
been accomplished it is obvious that oui \icloiy ovet the Japs will be hastened 

“While all of this woik and planning was going on for the inci eased activity 
in the Pacific the Aimy Medical Department during 1944 took care of 4,435,000 
patients in hospitals — ^2,315,000 m the United States and 2,120,000 in hospitals over- 
seas In addition it piovided care for an additional 43,210,000 non-hospital i^ed 
patients — ^those with minoi infections and injuries who weie only • temporarily in- 
catiacitated 

“It pel formed the essential functions of caiing fot men wounded in battle, the 
injured and the sick to maintain fighting strength with 45,000 medical corps, 15,000 
dentists, 52,000 nurses, 2,000 veterinarians, 18,700 medical administrative corps men, 
2,500 sanitaiy corps specialists, 1,000 physical therapists, 1,500 dietitians, 61 pharmacy 
corps officers, 535,000 enlisted medical aid men and approximately 80,000 civilian 
employees 

“Illness and recuperation of wounded and injured men does not cease with a 
formal declaration of the end of hostilities on any front The care of these men and 
women is a continuing responsibility of the Medical Department which will go on 
for many months in the future It will increase rather than dimmish during the 
lemamder of 1945, according to the best estimates which can be made now There- 
^fore, as I have said befoie, medical care by the Army has yet to hit its full stride 
One thing I wish to promise is that the best scientific medical attention will continue 
to be furnished to every man needing it ” 


‘ Colonel Eppinger Returns to U S 

Colonel Eugene Eppinger (Associate), (MC), AUS, formerly of Biooklme, 
Mass, recently returned to this countiy from tlie Philippines where he was Assistant 
- Consultant in Medicine m the Southwest Pacific Area of Operations 


Colonel Younians and Dr Weain Suivey Pacific Area Nutrition Problems 

Colonel John B Youmans, FACP, Director of the Nutiition Division, Pie- 
ventive Medicine Service, Office of The Surgeon General, and Dr Joseph T Wearn, 
FACP, of Cleveland, Civilian Consultant to The Surgeon General, leturned in 
May from an extended nutritional survey of the islands in the »Pacific Ocean area 
during which they consulted with General MacArthur They instituted a study on 
the nutrition of troops in the area and on diseases which may have a nutritional 
origin 


Recent Promotions, Medical Corps Officers 
Ltettlenant Colonel to Colonel 

John Sinclair Denholm (Associate), Burlington, N C 

Major to Lieutenant Colonel 

Lee Heiman Leger (Associate), Kansas City, Kan 
George Carson McEachern (Associate), Long Island, N Y 
Arthur Dale Nichol, FACP, Shaker Heights, Ohio 
Oscar Armand Palatucci (Associate), New York, N Y 
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Philippine Bureau or Science Totally Destroyed 

The Philippine Bureau of Science, Manila, winch was tlie principal center of 
research work in the Philippines, is reported to have been totally destroyed by the 
Japanese This bureau housed the most important scientific library in the islands 
and was the publication headquarters of the Philippine Journal of Science It con- 
tained thousands of specimens of Philippine and otlier Asiatic plants, birds, mammals, 
insectSj etc The School of Medicine, the School of Hygiene and Public Health and 
the entire plant of the University of the Philippines, the Philippine General Hospital, 
tlie Weather Bureau and the Philippine National Library were located in the same 
general area, and these buildings, for die most part, and e\erything of scientific value, 
hai e been destroyed or very badly damaged 


Penicillin Tablets for Civilian Use Now Available in Mexico 

For the first time penicillin in tablets for commercial purposes has gone on sale 
U S producers of penicillin must await lifting of tlie W P B restrictions before 
they can begin producing the drug in pills and ointments for commercial purposes 
However, the Mexican government has granted permission to its sole commercial 
producer, Wyetli-Stille, S A , of Mexico City, affiliate of Wyeth Incorporated of 
Philadelphia, to manufacture penicillin in tablets and make them available for civilian 
use immediately The tablet is packed in vials containing five tablets of 20,000 units 
each The vials contain a desiccant winch absorbs moisture, allowing the penicillin to 
remain stable for six months or more, it is claimed Just as soon as W P B gives 
permission, penicillin for oral administration will be placed on the market in the 
United States 

t 


Elections to A C P Membership by Board or Regents, 
Philadelphia, June 10, 1945 
Elections to Fellozvship 
Annis, Jere Wright, Lakeland, Fla , AUS 

Banks, Roland Wellington, Philadelphia, Pa , AUS 

Bardon, Richard, Duluth, Minn 

Beckwith, Julian Ruffin, Charlottesville, Va , AUS 

Benson, Otis Otto, Jr , U S Army 

Bondurant, Qiarles Palmer, Oklahoma City, Okla 

Bradford, Aubrey LeVerne, U S Army 

Broun, Coronwy Owen, St Louis, Mo 

Campbell, Donald Clarence, Rochester, ^Iinn , AUS 
Chamberlain, Eugene Charles, Fort Lauderdale, Flrf 
Chamberlin, Donald Tillinghast, Boston, Mass , AUS 
, Coffelt, Ralph L , Waco, Tex , USNR 
Crandall, Lathan Augustus, Jr, Germantown, Tenn 

Dearing, William Hill, Rochester, Minn 
Detweiler, Herbert Knutsen Toronto Ont Can 
Dock, William, New York N Y 
Dolger, Henrj, New York,^N Y 
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Dreessen, WiUdemai Claus, U S Public Health Sei vice 
Durham, J(ames) Richard, Ji , Wilmmglon, Del , AUS 

Elliott, F(redeiick) Geotge, Edmonton, Alta, Can, RCAMC 

Fenn, George Karl, Chicago, 111 
Ferguson, John Howard, Chapel Hill, N C 
Ferns, Eugene Beveily, Jr, Cincinnati, Ohio 

Garrison, George Hairy, Oklahoma City, Okla 
Gmsbeig, Harold Isadore, Detioit, Mich, AUS ' 

Graham, William Donald, U S Army 

Graves, Herman Coddington, Grand Junction, Colo 

Gubnei, Richard Sigmund, Biooklyn, N Y 

Hamilton, Charles Edward, Lafayette, La 
Hemphill, Roger Andrew, Mt Morris, N Y 
Hill, Joseph MacGlashan, Dallas, Tex 
Hobbs, Robert Emmett, Shenandoah, Pa, AUS 
Hoxie, Harold Jennings, Los Angeles, Calif 

Kalkstein, Mennasch, New York, N Y, AUS 

Karr, J(ohn) Kenneth, Milwaukee, Wis , 

Kauvar, Solomon Salkind, Denver, Colo 

Keane, Roger Hunter, Portland, Ore, USNR 

Keliher, Thomas Francis, Washington, D. C 

Kendell, H(erbeit) Worley, Chicago, 111, USPHS (R) 

Kiene, Hugh Edward, Providence, R I , AUS 

Kmsell, Laurance Wilkie, East Stroudsburg, Pa , USNR 

Kinsey, Harold Ivan, Toronto, Ont, Can 

Kirshbaum, Jack D , Chicago, III , AUS 

Krell, Solomon, New York, N Y 

Leinoff, Harry D , New York, N Y , AUS 
Leonard, John Charles, Hartford, Conn 
Lidman, Bernard Isaac, Norfolk, Va, AUS 

Mackay, Roland Parks, Chicago, 111 

Marion, Donald Feige, Detroit, Mich , AUS 

Matthews, Robert Archibald, Philadelphia, Pa 

Matzner, Milton John, Brooklyn, N Y , USNR 

Mays, John Richard Shannon, Milledgeville, Ga , AUS 

McCombs, Robert Pratt, Jenkintown, Pa, USNR 

McHardy, George Gordon, New Orleans, La 

McManus, John Francis, Boston, Mass , AUS 

McReynolds, Ralph, Quincy, 111 

Meyer, Paul Reims, Port Arthur, Tex 

Miller, David Kimball, Buffalo, N Y 

Miller, Raymond Everett, New York, N Y, USNR 

Millman, Max, Springfield, Mass 

Mitchell, William John. Los Angeles, Calif, AUS 

Moore, George Barnard, Jr , U S Army 

Murphy, Martin Alvin, Brooklyn, N Y 

Murphy, Willis Aldysius, New York, N Y, USNR . 
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Nothj Paul Henry, Grosse Pointe Farms, Mich 

Oigain, Edwaid Stewart, Duihani, N C 

Parsons, Ernest Holden, U. S Army 
Paulus, David Dare, Oklahoma City, Okla 
Perlman, Frank, Portland, Ore, AUS 

Query, Richard Zimri, Jr, Charlotte, N C, AUS 

Rascoff, Henry, Brooklyn, N Y 

Rash, Jack Otway Watkins, Miami, Fla , AUS 

Richards, Dickinson Woodruff, Jr , New York, N Y 

Robinson, Albert Henry, U S Army 

Robinson, William Dodd, Ann Arbor, Mich 

Boss, Harry Plummer, Ridimond, Ind 

R)'an, Joseph Maurice, St Paid, Minn, AUS 

Schweiger, Lamont R , Milwaukee, Wis , AUS 

Serra, Lawrence Mario, Baltimore, Md 

Shaw, James Raj'mond, U S Public Health Service 

Sherman, E(dward) David, Svdney, N S, Can 

Silvers, Seymour Harry, Brooklyn, N Y 

Slutzky, Ben, Omaha, Nebr 

Smith, David Tillersoii, Durham, N C 

Smith, Luaan Anderson, Rochester, Minn, AUS 

Spessard, Thomas Nathaniel, Norfolk, Va , USNR 

Sprunt, Douglas Hamilton, Memphis, Tenn 

Stringer, Christopher James, Lansing, Mich 

Thomas, George Carroll, U S Navy 
Tiber, Artliur Martin, New York, N Y, AUS 
Tillman, Richard Nelson, Baltimore, Md 
Twiss, Arthur Raymond, Oakland, Calif, AUS 

Valdez, Frank Carl, Chicago, 111 

Vander Veer, Joseph Bedford, Philadelphia, Pa , AUS 

Vass, Aloysius, Springfield, 111 , AUS 

Warren, Leon Hugh, Washington, D C , AUS 
Williams, Alton Floyd, Metter, Ga , AUS 
Wintrobe, Maxwell Myer, Salt Lake Citv', Utah 
Wood, W(illiam) Barry, Jr, St Louis, Mo 
Woodj, Mclver, New York, N Y 
Wright, Scheffel Hays, Miami, Fla 

Elections to Associateship 

Alpher, Isadora Mever, Washington, D C 

Baker, Elsworth Fredrick, Marlboro, N J 
Barker, Charles Scott, ^lontreal, Que , Can 
Barker. Joseph Michael, Washington, D C 
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Baube, Jolin Louis, Ml Vernon, Ohio, AUS 
Baylet., Theodore Beviei, Boston, Mass, AUS 
Beebe. John Tayloi, Haitford, Conn 
Bender, Moiris Boris, New York, N Y , USNR 
Bennett, Raymond Edwaul. St John’s, Newfoundland 
Berry, Maxwell Glen, Kansas City, Mo , AUS 
Bishop, Ernest Wade, Providence, R I 
Bosse, Milton Dietnck, Pittsburgh, Pa 
Brethauer, Edward Albert, Jr , Pittsburgh, Pa 
Brown, Morton Goodwin, Boston. Mass , AUS 
Burdon, Phyllis Josephine, Seattle, Wash 
Butler, Fred Arthur, U S Navy 

Cannon, Jesse Floyd, Salt Lake City, Utah 
Cantor, Mortimei Jacob, Brooklyn, N Y , AUS 
Chinn, Austin Brockenbiough, Washington, D C, AUS 
Connor, Charles Ashley Richard, New* York, N Y , AUS 
Crowe, William Roland, Jr, Atlanta, Ga 

Doak, Edmond King, Houston, Tex 

Donohue, William Michael, Houston, Tex, AUS 

Durkee, Ralph Everett, Jr, Hai tford, 'Conn , USPHS (R) 

-Edgar, Irving Iskowitz, Detroit, Mich 

Feinstein, Marcus Abraham, New York, N Y , AUS 
Finegan, Rexford William, New York, N Y , AUS 
Flaum, Gerald, New York, N Y, USNR 
Fleishman, Alfred, St Louis, Mo , AUS 
Fleiss, Arthur Nathan, Syracuse, N Y 
Freireich, Abraham Walter, Malverne, N Y 
Fnedgood, Harry Bernard, Los Angeles, Calif 

Gold, Rubin Leonard, San Francisco, Calif, AUS 
Goldner, Martin Gerhard, Chicago, 111 , AUS 
Gordon, Mane Dannenbauer, San Antonio, Tex 
Greist, John Howard, Indianapolis, Ind, AUS 
Gunther, Lewis, Los Angeles, Calif , USNR 

Hammerstrom, Carl Frederick, Jamestown, N Y , AUS 

Hampton, Hiram Phillip, Tampa, Fla, AUS 

Hanss, Armand William, Springfield, Mo , AUS 

Havell, Robert Barron, Washington, D C 

Hawirko, Leonora, Edmonton, Alta , Can 

Heineken, Theodore Stanley, BloOmfield, N J , AUS 

Hodas, Joseph Henry, New York, N Y , USNR 

Hoffman, Samuel J , Chicago, 111 , AUS 

Horner, John Linscott, St Louis, Mo 

Hull, Wayne McKinley, Omaha, Nebr 

Hyman, Samuel, Utica, N Y 

Johnson, Artell Egbert, New York, N Y 
Johnson, Ralph Arthur, Detroit, Mich 
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Katz, Sol, Washington, D C 

Knudson, Alvin Bernt Clifford, Dwight, 111 , AUS 

Kohlstaedt, Kennetli George, Indianapolis, Ind 

Korth, Zeno Nicholas, Omaha, Nebr, AUS 

Kreitz, Paul Brook§, Bethlehem, Pa 

Krygier, John Joseph, Portland, Ore 

Kugel, Victor Hams, New York, N Y , AUS 

Lamb, John Henderson, Oklahoma City, Okla 
Laufer, Srul Tul, Halifax, N S , Can 
Leary, William Vincent, Rochester, Mmn , AUS 
Lease, Raymond Essex, Oyster Bay, N Y 
Leecli, Elfred Llewellyn, Oneonta, N Y 
Lenton, Herbert P , Carlisle, Pa , AUS 
Levin, William Cohn, Galveston, Tex 
Lindauer, Max August, Philadelphia, Pa , AUS 
Lubitz, Joseph M , Chicago, 111 USPHS (R) 

Lueck, Arthur George, U S Navy 

Macdonald, James William, Detroit, Mich 
Marra, John James, Albany, N Y 
Mauser, Carl Louis, Berkley, Calif 
McKinley, Wesley Frank, Jr, Galveston, Tex 
McLemore, Harold Hiques, Spokane, Wash, AUS 
Mendlowitz, Milton, New York, N Y , AUS 
Miller, Sidney, Rochester, Minn , AUS 
Moss, John Edward, U S Navy 
Murphy, Franklin David, Philadelphia, Pa, AUS 

Palatucci, Oscar Armand, New York, N Y , AUS 
Pans, Marcus, South Nonvalk, Conn 
Paul, Jerome Thomas, Chicago, III , AUS 
Payne, Russell Crandle, Washington, D C 
Prigal, Samuel Jeremiah, New York, N Y 

Rawling, Frank Frederick Archibald, Ann Arbor, Mich 

Resell, Joseph Anthony, U S Army 

Rice, Raymond Lester, Milwaukee, Wis 

Robertson, Elmer Shackleford, Richmond, Va , AUS 

Rodriguez-Olleros, Angel, San Juan, P R 

Rogers, Hobart, Oakland, Calif 

Ryan, Edward Joseph, Cleveland, Ohio, USNR 

Salmon, George Wilbur, Houston, Tex 
Sanders, Alexander, Chicago, 111 , AUS 
Schaefer, Bertram Francis, Washington D C 
Schwartz, Robert, Aspinwall, Pa , AUS 
Shullenberger, Wendell Arthur, Indianapolis Ind 
Sih'erman, Jacob Joseph Staten Island, N Y , AUS 
Simpson, Roger Graham, San Francisco, Calif AUS 
Sklaver, Joseph, Waterburj, Conn, AUS 
Sokolow, Maurice, San Francisco, Calif , USNR 
Straumfjord, Ton Vidalin, Astoria, Ore 
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Vidgoli, Ben, Poitland, Oie 

Vjnei, Harold Lawtence, Bientwood, N Y, AUS 

Walkei, Edmund Fiank, Woicestei, Mass, AUS 
Weedon, Fiedeuck Renfioe, Jamestown, N Y 
Weig, Clayton Geoige, Buffalo, N Y 
Westra, Jacob John, Champaign, 111 
Wexler, Jack, Boston, Mass , AUS 
Wheelei, William Louis, Jr, New York, N Y 
Wilson, Sloan Jacob, Columbus, Ohio, AUS 
Wright, Jackson White, Cincinnati, Ohio, AUS 


Lieutenant Colonel Kendall Elsom, F A C P , is now Chief of the Medical Service 
at the Regional Hospital of the Army Service Forces at Fort Benning, Ga 


Lieutenant Colonel Charles M Caravati, F A C P , Chief of the Medical Service 
at the Woodrow Wilson General Hospital, Staunton, Va , addressed the Luzerne 
County Medical Society, May 16, on “The Regional non-Malignant Ulderative 
Lesions of the Bowel ” 


Dr Bernard L Wyatt, F A C P , for many years located at Tucson, Arizona, 
opened offices in the Fidelity Building, Los Angeles, California, on June 1 


On March 2, 1945, Dr Howard Wakefield, F A C P , and Dr Selim W Mc- 
Artliur, Chicago, presented a paper, “Further Observations on the Electrocardiogram 
during Experimental Distention of the Human Gall Bladder,” before the Chicago 
Surgical Society 


On May 10, 1945, Dr Herbert T Kelly, F A C P , Chan man of the Committee 
on Nutrition of tlie Medical Society of the State of Pennsylvania, presented before 
the Centre County Medical Society at Nittany Lion, State College, Pa , a papei on 
“Convalescent Care and Postoperative Management ” 


Dr Theodore Rothman (Associate), formerly of Paterson, N J , during May 
removed to Los Angeles where he opened Ins office for the -piactice of medicine at 
2007 Wilshire Boulevard 


Medico-Legal Conference and Seminar 
October 1-6, 1945, at Boston 

The Department of Legal Medicine of the medical schools of Harvaid, Tufts, 
and Boston University in association with the Massachusetts Medico-Legal Society 
will present a six-day program of lectures, conferences, and demonsti ations having 
to do with the investigation of deaths in the interests of public safety Attendance 
during five of the six days of the course will be limited to fifteen persons who have 
registered in advance On one day (October 3) the program will be open to any 
physician, lawyer, police official, or senior medical student who may care to attend 
Further information may be obtained from the Secretary of the Massachusetts 
Medico-Legal Society, 25 Shattuck Street, Boston 
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Lieutenant Colonel Leo V Schneider, F A C P , Associate Clinical Professor of 
Medicine at Georgetown Unnersity School of Medicine, Washington, and Chief 
Medical Officer at Glenn Dale Sanatorium, Glenn Dale, Md , was recently made Chief 
of Industrial Medicine at the Neu York Poit of Embarkation 


Captain Lloyd R Newhouser, F A C P , delivered the 1945 Kober Foundation 
Lecture on “The Role of Whole Blood Plasma and Plasma Fractions in War Medi- 
cine” at Georgetown University School of Medicine, Washington, March 28 This 
marked the birthday of the late Dr George M Kober, F A C P , who for many >ears 
was Dean of that institution and founder of this lecture Captain Newhouser receued 
an honorarium of $500 Vice Admiral Ross T Mclntire, Surgeon General of the 
Navy, presided 


Dr Norman H Jolliffe,'F A C P , has been made Chief of a new city-wide nu- 
trition clinic at the lower East Side Health and Teaching Center of New York Cit\ 


Dr Carl J Wiggers, F A C P , and his associates in the Department of Physi- 
ology, Western Reserve University, Cleveland, have received a grant of $8,200 from 
the Commonwealth Fund to continue studies on the peripheral circulation and shock 
during 1945-1946 


Captain Forrest M Harrison, F A C P , Chief of the Neuropsychiatric Division 
of the National Naval Medical Center, Bethesda, Md, has been given a special 
assignment to write the history of psychiatry m the Navy during World War II 


Captain Rolland R Gasser Receives Bronze Star 

Captain Rolland R Gasser, F A C P , formerly of Brooklyn, has been awarded the 
Bronze Star “for inerjtorious service to the United States as medical officer in com- 
mand of a fleet hospital in tlie South Pacific area from March 31, 1944, to April 7, 
1945 During this period Captain Gasser displayed exceptional ability in handling 
the many detailed medical problems which arose and worked tirelessly to establish 
and maintain excellent operating conditions throughout his command By his initi- 
ative and thorough knowledge of medical administration he effected an efficient 
hospital service for the sick and wounded m the South Pacific and e\acuees from 
adjacent areas His leadership and professional skill were in keeping with the highest 
traditions of tlie United States Naval Service ” 


The Malcolm T MacEachern Award 

The Johnson and Johnson Research Foundation recently created an annual award 
at Northwestern Universitj consisting of a silver medal and an honorarium of $2Dfl 
to be, known as the Malcolm T MacEachern Aivard, in honor of Dr MacEachern a 
Fellow of the American (jollege of Physicians, wlio is Associate Director of the 
American College of Surgeons and Director of the Program in Hospital Adminis- 
tration at Northwestern Unnersity Johnson and Johnson has also announced a fi\e- 
5 ear grant of $75,000 to tlie program in hospital administration, including scliolarships, 
to supplement $15,000 granted t\vo years ago 


Dr John F Kenney, F ACP, Pawtucket, R I, has been installed as President 
of the New England Conference of Industrial Physicians 
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Di Fiedeuck A Wilhus, F A C P , Rochestei, Rlmn , addressed the 76th Annual 
Session of tlie Canadian Medical Association at Montreal, June 11-15, his subject 
being “Critical Evaluation of Methods of Diagnosis in Cardiac Disease, with Special 
Reference to Electiocardiography ” 


Di Samuel J McClendon, F A C P , San Diego, was recently made President- 
Elect of the California Medical Association 

Dr Harry L Arnold, Jr (Associate), of Honolulu, was one of the guest speakers 
at the meeting of the Association, his title being “The Diagnosis of Early Lepromatoiis 
and Neural Leprosy” 


Dr Leroy E Burney (Associate), Regional Diiector of the U S Public Health 
Service, New Orleans, htis been named State Health Commissioner and Secretaiy of 
the Indiana State Board of Health, his services having begun July 1, J945 


Dr Lewis J Moorman, F A C P , Oklahoma City, has been reelected Secretary- 
Treasurer of the Oklahoma State Medical Association and will continue as Editoi 
of its journal 


Dr Howard T Karsner, F A C P , Professor of Pathology and Director of the 
Institute of Pathology, Westein Reserve University, Cleveland, addressed* the Los 
Angeles Academy of Medicine, May 11, on “Tumors of the Endocrine Glands” 


Dr Charles Walter Clarke, F A C P , Executive Director of tlie American Social 
Hygiene Association, New York, has been reelected Vice President of the National 
Health Council 


Dr Russell H Oppenheimer, F A C P , as of June 1 resigned as Dean of Emory 
University School of Medicine, Atlanta He had held the appointment for twenty 
years Dr Oppenheimer will continue his work as Professor of Clinical Medicine 
Dr Eugene A Stead, Jr , F A C P , will serve as Acting Dean Dr Stead is 
also Professor of Medicine and Chairman of the Department 


Commander J Roscoe Miller, F A C P , Dean of Northwestern University Medi- 
cal School, Chicago, is currently in charge of tlie Section on Internal Medicine, Pro- 
fessional Division of the Bureau of Medicine and Surgery, Washington, D C Upon 
his release from service, he will serve as Medical Director of the Chicago and 
•Northwestern Railroad, in addition to his deanship at Northwestern University 


Dr Joseph S Evans, F A C P , will retire as Professor of Medicine at the Uni- 
versity of Wisconsin Medical School at the end of the current semester He was the 
school's first professor of medicine He is also Chairman of the Department of 
Medicine and has been with that institution since 1909 


Examination^ in Pediatrics 
/ 

The American Board of Pediattics will conduct its fall written examination 
in various cities, under a monitor, October 19, 1945 The oral examination will be 
held m New York City, Decembei 7-8, 1945 



COLLEGE NEWS NOTES 127 

Address the secretary, Dr C Anderson Aldrich, 115% Fust Avenue, SW, 
Rochester, Minn , for furthei details 


Captain Ljle J Roberts, (MC), USN, FA CP, is reported still to be a 
prisoner of war of tlie Japanese, probably located in Manchukuo 


Commander William M Silhphant, (MC), USN (Associate), was among medi- 
cal officers rescued from Bilibid Prison Camp in Manila He is now located at 129 
N Santa Anita Street, San Gabriel, Calif, but will soon be reassigned to new work 
in the NaA y 


Dr William C Chaney, F A C P , Memphis, was installed on April 8 as President 
of the Tennessee State Medical Association 


A Research Fellowship in Internal Medicine is being established at the University 
of Texas Medical Branch, Gaheston in honor of Dr Marvin L Graves, FACP, 
Emeritus Professor of Internal Medicine 


A Post-War Program for the American College of Physicians 

At a meeting of the Board of Regents of tlie College at its headquarters in Phila- 
delphia, June 10, 1945, much time was devoted to the consideration of a special edu- 
cational program connected witli the post-w'ar planning of the College The detailed 
minutes w ill be published in the next issue of this journal 

The Board of Regents proposed to employ an Educational Director to w ork under 
the Executive Secretary The proposed programs of the Committee on Fellowships 
and Aw'ards, the Advisory Committee on Postgraduate Courses, the Committee on 
Educational Policy and tlie Cpmmittee on Post-War Planning foi Medical Seriice 
will be correlated One of the chief aims of tins program wull be to offer assistance 
to members of the College returning from actne military serMce The program of 
Postgraduate Courses, both of the short refresher and longer re\iew' types, will be 
considerably multiplied in 1946, a service will be initiated to help College members 
returning from tlie war to locate 'residencies, assistantships, teaching appointments, 
or places of practice The College w'lll resume granting four or five annual Research 
Fellow^ships and a sum of $25,000 has been appropriated for the establishment of 
Clinical Fellow'ships 

The American College of Physicians has the machinery ready, from sei eral y ears 
of experience, to administer this extended program Its aim is to offer to its members 
a personalized, intelligent and effectne sennce No medical society has a more 
honored and respected reputation for effective w'ork in the educational field It is 
hoped that foundations and some of the leading manufacturers of pharmaceuticals 
and medical supplies and publishers may wush to assist in tins program by making 
grants to tlie College so tliat the maximum objectn es may be attained 

It should be understood howe^er, that the College w'lll continue to participate 
in the actn ities of tlie central Committee on Post-War Medical Ser\ ice, consisting of 
the American College of Surgeons, the American Medical Association, the American 
College of Plusicians and se\eral other agencies The central committee, meeting 
monthly at Qiicago is conducting a most worthy national program, perhaps of a less 
specific character, but more along the line of public relations and national principles 
The minutes of the national Committee on Post-War Medical Ser\ ice are not at this 
time repeated in tins journal because they ha^e been published recently in the Journal 
of the American Medical Association 
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War-Iiml GRADOAfE Mloical Meltings 

Region No 1 (.Maine, New Hampshire, Vermont, Massachusetts) and Region No 2 
(Connecticut, Rhode Island) — New England Committee for War-Time Graduate 
Medical Meetings — Dr W R Ohler, Chairman , Dr. L E Parkins, .Secretary , 
Dr S B Weld, Dr A M Burgess, Dr C S Keefer, Dr F T Hill, Dr J P 
Bowler, Dr B F Cook, Executive Committee members 

Statwn Hospital, Doio Field, Bangoi, Manic 

July 17 Fractures of Extremities and Pelvis Joint Injuiies 

August 21 Pilonidal Sinus and Common Diseases of the Anus and Rectum 

Dispcnsaiy,U S Naval Ati Station, Bumsivick, Maine 
July 19 The Use of Penicillin and Sulfa Drugs 

August 16 Recent Advances in Diagnosis and Treatment of Diseases of the Cential 
Nervous System 

Station Hospital, Foit Williams, Poitland, Maine 
July 19 Acute Abdominal Emergencies 

August 16 Acute Hepatitis Its Diagnosis and Tieatment (Pathological Physiology). 

Station Hospital, Ptesque Isle, Maine 

•'July 19 Hypei tensive Cardiovascular Disease, Rheumatic Heart Disease, Treatment 
and Rehabilitation 

August 16 Diagnosis and Medical. Tieatment of Biliary Tiact Lesions Surgical 
Treatment of Biliaiy Disease 

Station Hospital, Giemei Field, Manchcstci, New Hampshire ' 

July 18 Diagnosis and Medical Treatment of Biliary Tract Lesions Surgical Treat- 
ment of Biliary Disease 

August 15 Diagnosis and Treatment of Skin Diseases 

17 S’ Naval Hospital, P 01 tsmonth. New Hanipslwe 
July 19 Diagnosis and Treatment of Skin Diseases 

August 16 . Recent Advances in the Treatment of Mental Diseases and Management 
of Psychoneuroses 

Regional Hospital, WaWiam, Massachusetts 

July 19 Tumors of tlie Central Nervous System and Nemological Syndionies 
August 16 Cardiac Emergencies, Diagnosis and Tieatment 

U S Naval Hospital, Chelsea, Massachusetts 

July 19 Diagnosis and Treatment of Skin Diseases 
August 16 Cardiac Emeigencies, Diagnosis and Treatment 

Lovell Genet al Hospital, Foil Devens, Massachusetts 

July 19 Blood Transfusions, Whole Blood and Derivatives, and the Rh Factoi 
August 16 Acute Abdominal Emergencies 

Station Hospital, Camp Edwaids, Massachusetts 

July 19 Cardiac Emergencies, Diagnosis and Treatment 
August 16 Contagious Diseases and Complications 
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Cushing General Hospital^ Ft amivgham, Massachusctls 

July 19 Acute Infections of the Central Nervous Sjstem ‘ 

August 16 Fractures of Extremities and Pelvis Joint Injuries 

Station Hospital, Camp Myles Standtsh, Taunton, Massachusetts 

July 19 Pilonidal Sinus and Common Diseases of tlie Anus and Rectum 
August 16 Thyroid, Pituitary and Adrenal Diseases Ovarian and Testiculai 
Hormones Theiapj' ' 

U S Mamie Hospital, Brighton, Massachusetts 

July 19 Diagnosis and Medical Treatment of Gastric Lesions Surgical Ticalment 
of Gastric Lesions 

August 16 Skull Fractures Injuries to Spine » 

Station Hospital, IVcstovei Field, Chicopee Falls, MassaChusLtts 

July 19 Recent Advances in the Treatment of Mental Diseases and Management ot 
Psvehoneuroses 

August 16 Thrombophlebitis and Emboli Vascular Surgery 

Dispeiisaiy, U S Nazal Coiisti uction Tiatning Center, Daznsvillc, Rhode Island 

July 19 Burns and Reconsti uction Suigerj' 

August 16 Blood Djscrasias 

U S Naval Hospital, Nezvpoi t, Rhode Island 

July 19 Thyioid, Pituitarj and Adrenal Diseases Ovarian and Testicular Hormone 
Therapj 

August 16 Burns and Reconstruction Surgery 

Station Hospital, Bradley Field, IVindsor Locks, Connecticut 
July 19 Arterial Disease Inflammatory Arterial Disease 

August 16 Diagnosis and Medical Treatment of Gastric Lesions Surgic.d Treat- 
ment of Gastric Lesions 

U S Naval Subniatinc Base, Nezu London, Coniiitticut 

July 19 Contagious Diseases and Complications 
August 16 The Use of Penicillin and Sulfa Drugs 

RtGioN No 14 (Indiana, Illinois, Wisconsin)— Dr W O Tliompsoii, Chan man, Di 
N C Gilbert, Di W H Cole, Dr W D Gatch, Dr R M Moore, Dr H M 
Baker, Dr E R Schmidt Dr E L Sevrmghaus, Di F D Murph\ 

Gaidiiic) Gcncial Hospital, Chicago, Illinois 

July 18 Bone and Joint Infections 

July 25 Arterial Vascular Disease — ^Traumatic Lesions 

Station Hospital, Fort Sheiidan, Illinois 

Julj 18 Repair of Bone in Fractures and Diseases 

Vaughan Geneial Hospital, Hines, Illinois 

July 18 Laboiatorj Diagnosis and Its Relationship to Medical and Surgical 1 refit- 
ment 

July 25 Conditions Affecting Glucose Metabolism 
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Mayo Geucial Hosptlal, Galcshwg, lUmois 

July 18 Blood Dyscrasias, Malaria, Filanasis 
July 25 High Blood Pressure 

Station Hospital, Chaniitc Field, Illinois 

July 18 Mental Hygiene and the Prevention of Neuroses in Wai 
July 25 Thrombosis, Thrombophlebitis and Anticoagulants in Less Common Periph- 
eral Vascular Diseases 

Station Hospital, Camp McCoy, Wisconsin 

July 18 Plexus and Peripheial Nerve Injuiies 
July 25 Dermatological Diseases 

f 

Station Hospital, Tiiiax Field, Wisconsin 
July 18 Endocrinology 

July 25 .Virus and Rickettsial Diseases — Medical and Neurological Diseases and 
Treatment 

Billings Gencial Hospital, Indiana 

July 18 Peptic Ulcer, Gall Bladder and Livei Diseases 
July 25 Low Back Pam 

Wakemmi Gcneial Hospital, Camp Atteibmy, Indiana 

July 18 Chest Diseases and Diseases of the Laiynx 
July 25 Bone and Joint Infections 

Region No 23 (Nevada, Noitlieni California) — Dr S R Mettier, Chairman, Dr 
• E H Falconer, Di D N Richards 

Dibble Genet al Hospital, Menlo Path, California 

August 6 Coionorary Diseases Diagnosis and Management — Dr Edwin L Biuck 
*■ Rheumatic Fever — ^Lieutenant Maurice Sokolow 

Region No 24 (Southern California) — ^Lt Comdr Geo C Gnffitli, Chan man, Capt 
, H P Schenck, Dr J F Churchill, Dr W A Moirison, Maj N Nixon 

Bitmingham General Hospital, Van Niiys, California 

July 25 Surgery of the Traumatic Urinary Tract — ^Lieutenant Commandei Call 
Rusche 

AAF Regional Hospital, Match Field, Rivet side, Calif otnia 

July 17 Communicable Disease — Major Norman Nixon and Captain Charles D 
Mar pie 

Station Hospital, Camp Cooke, Lompoc, Calif otnia 
July 18 Plastic Surgery m Defects of the Head and Neck — ^Dr Edward Lament 

U S Naval An Training Station, San Diego, Calif otnia 

I 

July 20 Classification and Diagnosis of Anemias — Dr Alvin Foord 
. Hojf Genet al Hospital, Santa Bat bat a, Calif otnia 
July 18 Plastic Surgery in Defects of the Head and Neck — Dr Edward Lament 
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AAF Regional and Convalescent Hospital, Santa Ana Anny Av Base, Caltfoinia 
July 17 Wound Healing — Major Walter Birnbaum 

U S Naval Hospital, Santa Maiganta Ranch, Oceanside, California 
July 26 Management of the Diabetic Patient — Dr John Sherrill 

U S Naval Hospital, Long Beach, California 

July 18 Penicillin in Syphilis and Gonococcic Infections — Lieutenant Coniinander 
W Duemling 

U S Naval Hospital, Cot ona, Cahfoi iita 
July 26 lliyroid Disease — Lieutenant Commander George Crile, Jr 


Letter to the American College of Physicians from ’ 

Major James G Bruce, (MC), U S Army 
(Associate of the American College of Ph\sicians), 

Recently Liberated from Bilibid Prison, Manila 

“On May 1, 1941, my initial active duty was at Fort Ethan Allen, Vermont, where 
I was Chief of the Medical Service and Acting Commanding Officer for a short period 
Duty in this country was short-lived and I sailed for Manila on August 9, 1941 
There I was assigned to the Sternberg General Hospital and became Head of the 
General Medical Section under Major J O Gillespie, F A C P , tvho was the Chief 
of the Medical Service Major Gillespie later commanded another hospital on Bataan, 
at winch time he became a full Colonel After we were captured by the Japanese, 
he, being a Colonel, w'as taken immediately to Formosa wnth the other Colonels and 
Generals 

“After Pearl Harbor, our general medical wards at Sternberg were con\erted 
to surgical w'ards in order to cope wnth large numbers of bombing casualties From 
December 12 to December 25 I was Executive Officer of one of the annexes of Stern- 
berg General Hospital We had only ten Fihpino doctors and practically all Filipino 
help We had 300 beds designated to take medical cases only, all surgical and cas- 
ualtj' cases w'ere to go to Sternberg or some other annex This also was short-li\ed 
the Japanese were nearing Manila On December 25 orders came to evacuate the 
patients, beds, medical supplies and equipment to Bataan We sailed for Bataan on 
Christmas night 

“On Bataan I w'as assigned to General Hospital No 1, designated as Chief of 
the iledical SerMce, carrying on also one medical ward The medical ser\ice was 
light, but w'e w'ere short of doctors On January 25, 1942 this hospital was moved 
to the rear and I was tiansferred to General Hospital No 2 Here, unlike Hospital 
No 1, there were no buildings, our patients occupied beds in the jungle, right out 
in the open I had a minor surgical ward and w'as kept bus^ aplenty From tins 
time until the fall of Bataan, malaria and dysentery rose m incidence and almost 
every casualty needed medical treatment to supplement the care of his battle wound 

“At the fall of Bataan on April 9 1942, we were ordered by the Japanese to 
keep on m the treatment of our hospital cases They did not touch the medical or 
phaimacy' supplies but to our dismay tliey hauled aw'ay all of our food supplies, except 
rice They also surrounded oui hospital area with artillery batteries and began firing 
on Corregidor Ouf counter batteries from Conegidor wcie accurate and only one 
shell fell in the hospital area and the casualties were few 
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“The Japanese closed this hospital on May 26, 1942 (eveiyone was cured by 
edict) and our hospital personnel was sent to Cabanatuan (via a four-day stopover 
in Bilibid Prison at Manila) At Cabanatuan, Pnson Camp No 1, we established a 
hospital as best we could, using the medicine and insti uments we had carried in on our 
backs By this time, Americans at this camp were dying at the rate of fifteen to fifty 
per day , water was scai ce , food consisted of rice and a thin vegetable soup , sanitation 
was nil and the rainy season was on About all we could do was to identify the dead 
and reassure the living 

“Later, in 1943, our slant-eyed hosts decided to give us a livable diet with fresh 
meat and brought ih a few critical items such as quinine, aspirin, emetin, and gave 
us a microscope to use The boys ceased to die, but we had lost 2,600 in the first six 
months of camp 

“I was most fortunate to lemain as a ward officer in this hospital throughout 1943 
and most of 1944 There was a diphtheiia epidemic, which subsided spontaneously 
The Japanese finally furnished us with antitoxin in sufficient quantities, just as the 
epidemic was subsiding It is interesting to note there were cases involving the 
larynx, conjunctiva, penis, and seveial cases weie followed by paralyses Our 
’ dysentery area at one time in late 1943 contained 1200 cases with positive stools for 
ameba* Ninety per cent of all patients at one time or another presented symptoms 
and signs of at least one vitamin deficiency such as zerophthalmia with corneal ulcer, 
beriberi in all its forms, massive edema, scurvy, anboflavinosis oi pellagra It is 
regrettable that research work could not be carried out on this abundance of clinical 
material, but it was impossible with no laboratory (except a microscope and two 
pipettes), with little or no medicine, especially vitamins, and no paper to work with 
except the backs of milk can labels and cigaiette packages, which were used for 
clinical records 

“In January of 1944, the Japanese told us that since we had Red Cioss food 
packages (the Gripsholm also brought drugs, shoes, toilet articles and otlier items) 
they would stop our killing carabao for fresh meat They reduced the nee ration 
from 550 grams per day to 400 grams per day This was only the first cut Later it 
went to 300 grams, then 200 grams per day, and when the Yanks came in, the diet was 
at 150 grams per man per clay E\eryone began to lose weight Items which previ- 
ously could be purchased in the commissary became unobtainable or out of reach in 
price due to inflation (officers were paid in Japanese sciipt or invasion money, which 
we called Mickey Mouse money) Patients who had overcome their vitamin de- 
ficiencies in 1943 now were again burdened witli beriberi and pellagra Many of 
us staited little gardens of our own, but the only vegetables that could be raised on 
the soil of that area without fertilization were okra and egg plant 

“On September 21, 1944, I had the biggest thrill of my life American planes 
flew over, a beautiful sight, not just a few like the Japs fly, but literally hundieds of 
them, looking like a great flock of geese On returning from their mission, two 
planes left formation, flew low over camp, dipped tlieir wings and cleared their guns 
At last Americans had returned after more than two years of waiting* From that 
time on we, saw many planes Our guards were quite disgusted We always went 
out to see tliem, but the Japs dove into their previously prepared foxholes and forgot 
about their sentry posts, even if the flight was miles away 

“In October, 1944, I was fortunate to be picked by the Japanese to join a detail 
of ten medical officers and sixty-five corpsmen destined for Bilibid Prison in Manila 
to take over the hospital there A similar detail was picked to remain at Cabanatuan 
and the excess of the medical personnel from both places was evacuated to Japan with 
the ‘healthy’ (so-called by the Japs) prisoners 

“Bilibid Prison, built by the Spanish, made livable by the Americans in the eaily 
1900’s, IS the place where Walker did his famous work on amebae, diffeicntiating 
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histolytica fioni coli, using convicts for clinical material It is not a pleasant place, 
being surrounded by thick stone walls twenty-five feet high, but to us it afforded 
running water in plenty from the Manila city supply and automatic flush straddle 
trenches, the latter built in 1942 by the ingenuity of American prisoners of war 
Sanitation was no longei a problem 

“The real problem at Bilibid, however, was food The Japs claimed it vv^as hard 
to get food into Manila because of lack of transportation Whatever the reason, 
vv^e did not get it and tlie patients suffered A diet of 1,000 calories — 150 grams of 
rice, 50 grams of cornmeal and 50 grams of soy beans, was not enough It not only 
wa? unbalanced, but lacked vutamins, it was difficult for a dysentery case to digest 
Wood also was rationed and, coupled with lack of cooking facilities in the kitchen, 
it was impossible to get out more tlian two meals per day Our mess ofiicer inveigled 
some canned milk from the Japs, which was used up a few weeks before the Yanks 
came in This milk was used on the severe malnutrition cases Many patients 
lacked clothes, blankets and bedding There were beds only for those who were 
critically ill The remainder lay on mattresses, or nothing at all on the concrete floor 

"Each medical officei at Bihbid had an administrative job, as well as professional 
duties I was Executive Officer and Registrar, besides having one ward and being 
Chief of the Medical Service Fortunately, we were all in good condition w'hen we 
left Cabanatuan and our stay at Bilibid was interrupted bj General MacArthur and 
his troops 

“On Februarv' 4 of 1945 the Jap guards left the compound at 1 30 p m , leaving 
a note in English stating that w e were free, but that we should not leav e the compound 
and tliat they, tlie Japanese w'ere called on another mission Fiv'e hours later there 
was a tap on a boarded-up window m one of the outside walls Our patients tore 
down tlie boards and tliere they were, face to face with a group of American soldiers 
and tlieir officers A y ell went up like that after the winning touchdown at a football 
game' We could not believe we vveie back under the American flag, but good old 
American food, with plenty of coffee, sugar, milk and butter soon convinced us 

Sincerely yours, 

James G Bruce, Major, (MC), U S Army 
(formerly Springfield, Mass)" 

(Editor’s Note Dr Bruce during his imprisonment was a Captain He has been 
piomoted to Major as of February 23, 1945, and according to recent press releases 
has been voted the Legion of Merit from General MacArthur He has regained his 
strength and also tliirty-five pounds in weight, lost while m Bilibid Pnson He re- 
ported to the Lovell General Hospital, Fort Devens, Mass , on April 22 foi mcdtc.il 
observation and on May 3 was released on thirty days sick leav e He will report back 
to Lovell General Hospital on June 7, following which he will probably receive sixty 
days regular leave In late August he will be reassigned to duty Two other mem- 
bers of the College, Lieutenant Commander William M Silhphant, (MC), U S 
Navy, and Lieutenant Commander J LaMonte Zundell, (MC), U S Navy also 
liberated from Bilibid Prison, were patients of Major Bruce at time of liberation ) 
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OBITUARY 

DR CHARLES HENRY LAWRENCE 

Dr Charles Heniy Lawience of Boston, Fellow of the College, died on 
March 13, 1945, following a coronaiy artery thrombosis He was born on 
October 17, 1882, in Chicago Following his precollegiate training in Illi- 
nois, he entered Haivard College and was giaduated in 1904, although he 
had. earned his A B emit laude a 3'ear eailier In 1908, he was gi anted the 
degree of M D from the Harvaid Medical School, and then served as a 
housfe officei at the Massachusetts General Hospital From 1911 to 1917, 
he held various appointments at the Massachusetts Geneial Hospital and the 
Harvard Medical School Duiing Woild Wai I he served as a First Lieu- 
tenant in the Medical Coips, U S Aimy, and following the war he was 
appointed physician at the Evans Memorial Hospital of the Massachusetts 
Memorial Hospitals, a position which he held with distinction until 1934 
when he became Chief of the Eiidocime Clinic of the Boston Dispensary 
and attending physician at the New England Medical Center From 1934 
until 1945, he was also an instiuctoi and assistant professor of medicine at 
Tufts Medical School 

In 1911, Dr Lawience mairied Mniam Oliver Williams of Plymouth, 
Massachusetts They had foui sons, Charles Hemy 3id, Edwaid Williams, 
David Bissell, and Geoige Hugh 

At the time of his death Dr Lawience held the following positions as- 
sistant professor of medicine. Tufts College Medical School, physician-m- 
chief of the Endociine Clinic and consulting physician of the Children’s 
Clinic, New England Medical Center, member of Associate Staff, Faulkner 
Hospital, consulting physician, Charles Choate Memorial (Woburn) and 
Symmes Arlington Hospitals, consultant in endoci inology , Joseph H Piatt 
Diagnostic Hospital He was a member of the following societies Massa- 
chusetts Medical Society, Society for the Study of Internal Secretions, and 
American Clinical and Climatological Association , Aesculapian Club , Fellow, 
American Medical Association, and Fellow, American College of Physicians 
• since 1929 

His friends and associates had a high regaid for his piofessional ability 
and character Aside from his profession he was interested in music, le- 
ligion, and sailing 

No greatei tribute can be made than a quotation from one of his close 
friends and colleagues “I can testify that for intellectual honesty, devotion 
to the good of his fellowmen, broad, undei standing charity of outlook to- 
waids all, and complete selflessness he stands out as a real, piactising Chiis- 
tian gentleman ” 

All men who knew Dr Lawrence will miss him as a loyal fiiend, an 
excellent doctor and clinical investigatoi 

Chester S Keeeer, M D , F A C P , 

Governor for Massachusetts 
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PENICILLIN IN SUPPURATIVE DISEASE OF THE 
LUNGS DUE TO STREPTOCOCCUS 
HBMOEYTICUS* 

By Harold J F Kullman, Commander, MC, USNR, FACP, and 
Jacob Antrim Crellin, Lieutenant Commander, MC, 
USNR, FACP 

Since penicillin has been employed clinically only since 1941 and, until 
comparatively recently, has not been available m sufficient quantity to permit 
the study of a large senes of cases, the amount of literature concerning its 
clinical use m suppurative diseases of the lungs is necessarily limited There 
is now sufficient evidence, however, to justify its employment m pneumonia, 
suppurative pneumonitis, lung abscess and empyema when due to an organism 
01 organisnis susceptible to tlie antibiotic action of penicillin 

Altliough a definite decrease of empyema has occurred since the use of 
the sulfonamides, there is a limited group of sulfonamide resistant cases 
who develop empyema during the course of their treatment Then, too, em- 
pyema may already have been present when sulfonamide was started 
Tillett, Gambler and McCormack® found bacteria retained viability in tlie 
pleural space after sulfadiazine was injected intrapleurally They also 
demonstrated the cure of empyema without rib resection when penicillin was 
placed directly into the empyemic cavity Blake and Craige'* report the 
successful use of penicillin in three cases of suppurative disease of the lung, 
due to staphylococcus in two cases and Sti cptococcus hcmolyticiis in the third 

Penicillin was used successfully in sulfonamide-resistant pneumonia bj 
Bennett and Parkes® They state that the lesults obtained in their cases 
represent-a new phase in the treatment of empjema Here, again, thoraco- 
tomy was obviated 

When penicillin is injected intravenously or intiamuscnlarly. it docs not 
penetrate in significant amounts into nalled-off collections of pn<? such as 
may be found in thoracic empjema or an abscess cavit) Coincisely, peni- 
cillin injected directly into an abscess does not escape rapidh * " 

* Rccci\ cd for publication No\ ember 20, 1944 


Copjrujbt, 1945 b\ The \nKrican Collcuc ot Plusicnns 
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One of the most remarkable properties of penicillin is its capacity to act 
111 the presence of large quantities of pus and bacteiia On the other hand, 
we know that there are inhibitory substances in pus that prevent the action 
of sulfonamides The use of penicillin intrapleuially may, therefore, prove 
1 evolutionary m the treatment of empyema and related pulmonary sup- 
purative disease This will probably be true not only in sulfdnamide- 
resistant cases but in all cases m whicli the causative invading organism is 
susceptible to the action of penicillin 


Penicillin 



* Diaenosts 

Total 

Dosage 

Days 

of 

Treat- 

ment 

Pleural 

Injec- 

tions 

Days 

on 

Sick 

List 

Case I 

Pneumonia, Streptococcus Itemqlykcus 

Abscess, Pulmonary, R L L 

3,020.000 U 

24 

i 

0 

172 

Case II 

Pneumonia, Streptococcus liemolyttcus 

Abscess, Pulmonary, R U L 

1,475,000 U 

14 

0 

143 

Case III 

Pneumonia, Streptococcus liemolyttcus 

Pleuritis, Suppurative, Left 

1*010,000 U 

8 

8 

146 

Case IV 

Scarlet Fever, 

Pneumonia, Streptococcus liemolyttcus 

Pleuritis, Suppurative, Left 

1,300,000 U 

11 

s 

125 

Case V 

Pneumonia, Strep liemolyttcus. Multiple Lobe 
Pleuritis, Suppurative, Left 

2,140,000 U 

15 

15 

146 

Case VI 

Pneumonia, Streptococcus liemolyttcus 

Pleuritis, Suppurative, Left 

400,000 U 

8 

10 

151 


Hemolytic streptococcal infections respond dramatically to penicillin 
However, no large number has been treated, since most of tlieni are sus- 
ceptible to sulfonamide therapy 

We report here the treatment of six cases of suppurative disease of the 
lungs due to the Streptococcus hemolyticus Two are cases of sulfonamide 
resistant lung abscess following hemolytic streptococcal pneumonia The 
abscesses were located in the right lower lobe (case 1) and in the right 
upper lobe (case 2) , in case 1 there was also multiple lobe spread due to the 
same organism The other four are cases of empyema following hemolytic 
streptococcal pneumonia, in which the hemolytic streptococcus was isolated 
from the pleural fluid Two of the empyema cases weie sulfonamide- 
resistant and the other two were in such desperate condition that the sulfon- 
amide did not leceive a fan trial preceding the change to penicillin — one has 
only to witness the recovery of moribund patients such as these latter to 
realize that we now have a drug capable of performing what a few years 
ago would have been termed a miracle A predominant growth of Stiep- 
tococcus hemolyticus in the sputum was found in all cases during the course 
of the pneumonia and, in cases 1 and 2, at the time the lung abscesses were 
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active Cultures of the pleural fluid were positive for the same organism in 
the foui empyema cases 

The cases of lung abscess were successfully treated with penicillin given 
intravenously at first, followed later by 15,000 units intramuscularly every 
three hours and everj^ four hours, respectively 

In case 1 a total of 3,020,000 units was used over a period of 24 days 
and, m case 2 a total of 1,475,000 units over a period of 14 days The 
sputum became negative for hemolytic streptococcus in cases 1 and 2 in three 
da 3 ^S and two daj^^s, respectively, after tlie institution of penicillin, and com- 
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Fig 1 Case 1, clinical record 


plete healing was demonstrated by roentgenogram m 26 and 34 days re- 
spectively Success was probably due to the fact that these abscesses were 
acute and thin walled 

In the treatment of tlie four cases of hemolytic streptococcal empyema, 
intrapleural injections of 40,000 umts of penicillin in normal saline solution 
were carried out every 12 hours during the critical stage and daily thereafter 
It IS true that the number of tieatments given mtrapleurally appears high 
as compared with those reported by Tillett, Cambier and McCormack,® nho 
recommend 30,000-40,000 units mtrapleurally on altemate dajs nith a 
minimum total of tliree treatments However, in view of the fact that one 
of eight cases thej' reported had recurrence and required thoracotomy, it 
\\ould appear that more adequate dosage should be used 

Pleural fluid cultures were ne§fati\e after the first 24 to 36 hours in all 
of our cases of einpj'eina except case 6, which had 10 intrapleural injections ‘ 
of 40.000 units of penicillin unsupported by intra\enous or intramuscular 
penicillin In this instance the pleural fluid did not become negative on cul- 
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ture until the sixth day, which suggests that the primary focus m the neigh- 
boring lung tissue had not been affected by the penicillin in the pleuial space 
It is mteiestmg to note that, in one of our sulfonamide-iesistant cases, 
there was present a pleural fluid concentration of 9 mg per cent of sulfon- 
amide before changing to penicillin therapy, yet the pleural fluid was positive 
for hemolytic streptococcus on culture 

Our findings and lesults m this small number of cases seem to indicate 
that supportne systemic penicillin treatment, in addition to mtrapleuial in- 
jections, should be given m cases of empyema due to hemolytic streptococcus 
infection 


Case Reports 

Case 1 WO, male, age 25 The onset of this seaman s illness occurred 36 
hours prior to admission witli generalized adiing, followed 12 hours later bj' chilliness, 
pain m right chest and non-productive cough Blood culture on admission was nega- 
tive Roentgenographic examination showed evidence of consolidation in the right 
lower lobe and irregular patchy infiltration in the left lower lobe Continuous oxygen 
^therapy was necessary, as cyanosis developed when he was removed from the tent 
The sputum showed a predominant growth of Streptococcus hemolyticus Fifty-eight 
giams of sulfadiazine and sulfanilamide over a period of eight days had little effect 
The white blood cell count Aaned from 24,500 on admission to 44,000 when sulfon- 
amide was stopped Following some clearing of the pneumonic piocess, a roentgeno- 
gram show ed evidence of an abscess located at the apex of the right low'er lobe, with 
a definite fluid level at the seventh rib posteriorly On the twenty-seventli day fol- 
lowing admission penicillin therapy w'as begun Continuous intravenous drip was used 
during the first 24 hours, follow'ed by 15,000 units every three hours intramuscularly 
The temperature, white blood cell count, and size of the cavity w'ere steadily re- 
duced, with rapid improvement in tlie general condition of the patient 

Result There w'as complete healing of the abscess cavity in tins sulfonamide 
resistant case of hemolytic streptococcal infection 
Total amount of penicillin, 3,020,000 units 

Roentgen-ra> A fine fibrous strand was demonstrable in the region of original 
cavity 

The patient returned to a full duty status in 172 days, wdnch included convalescent 
care and light duty before discharge from hospital 

Dwguosis Pneumonia, lobar, multiple lobe, abscess, pulmonary, right low'er lobe, 
Streptococcus hemolyticus 

Case 2 D L, male, age 21 This 21 year old ■seaman was admitted to the 
hospital on December 19, 1943 His present illness began one w eek prior to admission 
With a sore throat, follow'ed by malaise and generalized aching He became pro- 
" gressnelj worse and 24 hours piior to admission had nausea, \omiting and chilis 
Phjsical examination revealed a temperature of 105“ F , pulse of 120 and respirations 
34, and the roentgenogram revealed consolidation of the right upper lung field He 
'appeared acuteh ill but had little pulmonarj embarrassment, and he responded slowK 
to sodium sulfadiazine and sulfanilamide His temperature reached normal on the 
tenth daj and then began spiking daily to 102° F , w ith pain on coughing o\ er right 
upper anterior cliest On Januarj 3, 1944, the roentgenogram re\ealed some clearing 
centrally but also a small rounded area of increased radiolucencj at the third anterior 
interspace, which was somewhat suggestue but not diagnostic of abscess ca\it\ 
Repeated sputum examinations continued to show Streptococcus hcmolvticus pre- 
dominant on culture B\ Jamiar\ 5, 1944 his temperature leaclied 104° F , mil 
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respirations were 26 White blood cell count again lose to 16,000 with 84 pei cent 
polymorphonuclears On January 5, 1944, penicillin therapy was begun, 5,000 units 
being given every hour by the intravenous route This was followed by 15,000 units 
intramuscularly every four hours day and night, with a total dosage of 2,140,000 
units of penicillin ovei a period of 14 days On the day penicillin therapy was 
started, a roentgenogram of the chest showed that the area of inci eased radiolucency 
appeared larger than when first noted, measuring 3 cm in diameter, with a fluid level 
Four days after the institution of penicillin tlierapy, temperature leached normal and 
remained so except for slight spiking to 99 6“ F The sputum, which had been le- 
peatedly positive for Sti eptocodcus lientolyhcus, became negative in 48 houis aftei 
the institution of penicillin and remained negative thereafter Recoveiy was rapid, and 
on April 10, 1944, roentgenogram showed only a minimal amount of residual in- 
filtration in the area of the former abscess The patient returned to a full duty 
status on April 12, 1944 A roentgenogram after return to duty showed only a 
small fibrous strand in the area of tlie former abscess 



Resume This is a sulfonamide-resistant case of pneumonia, lobar, Sti eptococat^ 
hemolyttcusj showing repeatedly positive sputum cultures until 48 hours after peni- 
cillin therapy was instituted The abscess which developed in the right upper lobe 
apparently was sufficiently thin walled to have absorbed tlie drug 
Total dosage 1,475,000 units over a period of 14 days 
The patient returned to full duty status in 143 days 

Diagnosis Pneumonia, lobar, right upper lobe, abscess, pulmonary. Streptococcus 
hcmolyticus 

Case 3 W M , male, age 19 This patient was admitted with complaint of pain 
in left chest of two days’ duration, requiring a hypodermic for relief while in the dis- 
pensary He had a severe cough but no hemoptysis 

Temperature was 102-103“ F , white blood cells numbered 34,000 and tlie sputum 
showed predominating growth of Sti eptococcus hemolyticus After 59 grains of 
sulfadiazine over a period of six days, this case was considered to be sulfonamide- 
resistant The patient continued to run a septic temperature, with a leukocytosis of 
16,900, and signs of fluid were present over the left lower chest Aspiration revealed 



NAVY 


PENICILLIN IN SUPPURATIVE DISEASE OF LUNGS 



{Left) Case 2, roentgenogram before penicillin therapy and after 49 grams of sulfonamide 
Uixjlit) Case 2, final roentgenogram 
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240 c c of cloudy pleural fluid The culture was positive for Streptococcus heniolyti- 
ciis in 24 hours and penicillin therapy was begun 

A total of 1,010,000 units of penicillin was given over a period of eight days 
^320,000 units (eight injections of 40,000 unnSv^ch) were injected into the intrapleural 
space within six days, and the remaining 690^0 units were given by intramuscular 
injections of 15,000 units every four hours day al<^ night for eight days 

The patient returned to full duty status in ^45 days Theie was no residual 
pleuritis 01 fibrosis, and thoracotomy was obviated \ 

Diagnosis Pneumonia, lobar. Streptococcus hei\>lyttcus , pleuritis, suppurative, 
acute. Streptococcus heuwlyticus I 

Case 4 P D , male, age 19 This patient was aShi^itted to the hospital 10 days 
after the onset of an acute upper respiratory infection, aor which he spent seven days 
in the sick-bay of the dispensary On the day of adim^ssion to the hospital he de- 
veloped severe headache, chill, vomiting and a temperature of 103“ F A diffuse 
erythematous lash and typical scarlatinal throat findings wel^Tp’^esient His condition 
grew rapidly worse, with delirium, lestlessness, temperature of 1|05“ F, pulse 150, 
respirations 40, and findings of consolidation in his left lower lol\c Sodium sulfa- 
diazine intravenously and sulfadiazine by mouth resulted in no change i'v.^tlie^gatient’s 
condition in the first 24 hours Signs of fluid were present at this time, and aspiratiolfn 
revealed cloudy seropurulent fluid which on culture showed an abundant growth oV 
Streptococcus hemolyhcus. ' I 

Daily tap and instillation of 40,000 units of penicillin for five doses was supported^ 
by 5,000 units hourly by intravenous route for 24 hours, followed by 15,000 units intra-^ 
muscularly every four hours day and night A dry tap was obtained on the eighth da y 
Resume Sulfonamide therapy at the outset was insufficient to demonsttate this 
case sulfonamide-resistant A _ 

A total of 1,300,000 units of penicillin was given Wrer a period of ^leVA'ldays, of 
which 200,000 units were injected intrapleurally Th/ |-''oton’iy vvas obviated in this 
case // \ 

The patient returned to full duty status in 125 dajs, and check-up roentgenograms 
taken after return to duty showed no evidence of residual pleuritis or fibrosis 

Diagnosis Scarlet fever and pneumonia, lobar, pleuritis, suppurative. Strepto- 


coccus heimlyticus 

Case 5 DP, male, age 18 The onset of this seaman's illness occurred three 
days prior to admission while he was en route from a coastal station Cough and 
severe left chest pain were present, with temperature of 105“ F , leukocytosis of 42,- 
000 with 87 per cent polymorphonuclear cells Sti cptococcus hemolyhcus was the 


predominant organism in the sputum and blood culture was sterile 

Following sodium sulfadiazine given intravenously and sulfadiazine orally, con- 
tinuous oxygen and supportive measures, his condition was considerably worse On 
the second day, cloudy fluid was aspirated from the left pleural space and found 
positive on culture for Streptococcus hemolyhcus, whereupon there was started con- 
tinuous intravenous penicillin in normal saline solution In addition, three aspirations 
of pleural fluid and instillations of penicillin were performed during the following 
24 hours, 40,000 units being injected following each aspiiation The next day two 
aspirations were done, each followed by injection of 40,000 units Culture of fluid 
and diiect smear 24 hours after starting this treatment were negative for organisms 
Subsequently, cultures of the pleural fluid aspirated remained sterile Sputum cul- 
tures remained positive and intramuscular treatment with penicillin, in support of 
'the intrapleural treatment, was given following discontinuance of tlie intravenous 
penicillin The pneumonic process in the right upper and middle lobes cleared 
quickly, but residual findings of fluid in the left pleural space necessitated a total of 
15 aspirations and a similai number of penicillin instillations 
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CASE III 
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Fig 7 (Aboz’c) Cace 3, clinical record 
Fig 8 {Bclozv^ Case 4, clinical record 
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Resume This patient returned to full duty status after 151 days on the sick list 
Final roentgenogram on discharge from the hospital showed residual slight pleural 
thickening, diaphragmatic blunting and obliteration of the costophrenic sulcus 

A total of 2,140,000 units of penicillin was given, of which 600,000 units were 
injected intrapleurally in 15 doses of 40,000 units each 

Sulfonamide therapy at the outset was insufficient to demonstrate this case 
sulfonamide-resistant The desperate condition on the second day warranted a change 
of treatment 

Diagnosis Pneumonia, lobar, multiple lobe. Streptococcus hemolyticiis, and 
pleuritis, suppurative, acute, left 

Case 6 F Z , male, age 19 The patient was admitted to the hospital with a 
history of cough, chill and knife-like pain in the left lower chest Physical findings 
of consolidation were supported by roentgenographic findings of consolidation of the 
left lower lobe The original roentgenogram showed narrowing of the intercostal 
spaces on the left with increased obliquity of the ribs on this side Sputum culture 
before sulfonamide therapy showed predominant growth of Sti eptococcus hemolyticiis 
The blood culture was negative 

Past history showed repeated chest and upper respiratory infections from the 
age of four At times these were followed by asthma 

Clinical course showed a poor response to intravenous sodium sulfadiazine 
followed by sulfadiazine orally A total dosage of 86 grams of sulfonamide was given 
over a period of 17 days Signs of fluid developed and on the first aspiration it was 
clear and negative on culture Temperature and leukocytosis persisted, and the 
second aspiration was cloudy and showed a good growth of Streptococcus hemolyticiis 
Penicillin therapy was given only by the intrapleural route Daily aspiration 
witli instillation of 40,000 units of penicillin was followed for a period of eight days , 
on two of these days, 80,000 units were given by injections 12 hours apart The 
cultures of the pleural fluid remained positive for organisms for five days after daily 
instillations of penicillin intrapleurally Temperature returned to normal the twenty- 
first day and remained so A thin layer of pleural fluid was found on tapping after 
penicillin had been discontinued This proved negative on culture 

Resume Sulfonamide-resistant case of pneumonia, lobar. Streptococcus hemolyti- 
cuSj and complicating pleuritis, suppurative Four hundred thousand units of peni- 
cillin were given bj"^ 10 intrapleural instillations of 40,000 units 

The patient returned to a limited duty status in 151 days because of slight dyspnea 
on severe exertion The initial roentgenogram suggests the possibility of previous 
lung parenchjTiial damage and fibrosis 

Penicillin given only intrapleurally failed to sterilize the pleural space until the 
sixth day Other cases having supplemental intravenous and intramuscular penicillin 
tlierapy were never positive after 36 hours 

Diagnosis Pneumonia, lobar. Streptococcus hemolyticiis, pleuritis, suppurative 

Conclusions 

1 Two cases of lung abscess resulting m the course of sulfonamide- 
resistant Sti eptococcus hemolyticiis pneumonia were successfully treated 
with penicillin parenterally The number of days of penicillin therapy, 14 
and 24, and the total dosage of 1,475,000 and 3,020,000 units are indicative 
of absorption of penicillin through thin walled cavities when treated o\er a 
sufficient period of time 

2 The sputum in the tw'o cases of lung abscess became negatnc for 
hemolytic streptococcus m three days and tw'o days respecti\el> Complete 
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healing, demonstrated by roentgenogram, occurred in 26 and 34 days, re- 
spectively 

3 Four cases of Streptococcus hemolyticns empyema were successfully 
treated by intrapleural injection of penicillin supported by intravenous and 
intramuscular use of the drug Two of these cases were classified as sulfon- 
amide-resistant and the other two had insufficient sulfonamide to be classified 
as such The latter were moribund 

4 Thoracotomy was obviated in all cases of empyema 

5 No evidence of reinfection or recurrence has occurred in any of these 
cases 

6 Aspirated pleural fluid remained sterile after 24 to 36 hours, when tlie 
intrapleural tieatment was supplemented by intravenous and, later, by intra- 
muscular penicillin The case receiving only intrapleural penicillin retained 
an infected pleural space until the sixth day after tieatment was started 
Success or failure may hinge upon the supplemental parenteral administra- 
tion of penicillin 

7 Residual fibrosis and subj'ective slight dyspnea necessitated return to 
a limited duty status in one case This seaman had had repeated infections 
with periodic asthma since the age of four The three other cases returned 
to a full duty status in 125, 146 and 151 days, respectively 
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UPPER RESPIRATORY INFECTIONS: A RESUME 
OF RECENT PERTINENT DATA AND 
OBSERVATIONS OF INCIDENCE 
ABOARD A DESTROYER* 

By William H Harris, Jr , Lieutenant (M C ) U S N , 

New Orleans^ Louisiana 

The refcent emphasis by many observers that upper respiratory infections 
constitute a very important cause of incapacitating man power prompted the 
present study aboard a destroyer The comparative incidence of such in- 
fections at sea and in port or where there were other opportunities for contact 
formed an added feature of interest As the scope of this subject matter is 
rather diverse, it seems pertinent primarily to review the varied component 
features 


I General Considerations 

The term “upper respiratoiy infections” is a thoroughly non-specific one 
and includes the common cold, catarrhal fever, influenza or “flu,” acute 
pharyngitis, and tonsillitis Although these various entities are quite unre- 
lated as to etiology, they are similar in.their epidemiology and pathology, and 
’ in the fact that together they form the most important factor in loss of time 
in industry and m the military services, as recently stressed by Keefer ^ 

A Statistics In a survey of absenteeism in 11,446 munitions workers 
in England, Massey and Pearson ® found that 50 per cent of all male workers 
and 45 per cent of all female workers lost some time due to illness (in a 
period of six months) , colds and influenza resulted in 23 7 per cent of the 
side absences among males and 24 per cent among females, the greatest time 
waste due to any single group of illnesses In the United States Navy, 
Smiley ® has pointed out that since 1881 the median rate for colds and sore 
throat has been 2,500 pei 1,000 per year, and for more severe respiratory 
infections (influenza, etc ) 86 9 per 1,000 per year At a west coast shore 
station during a period of four summer weeks, 130 of 7,500 individuals were 
sick enough with catarrhal fever to require bed rest * It is clear then that 
the illnesses included in the term “upper respiratory infection” actuallj do 
constitute a definite group As such, they assume importance by virtue of 
their prevalence and the fact that they are “saboteur No 1” in producing time 
loss in industry and in the military services For these reasons, it is felt 
that any observations, however insignificant, should be recorded in the hope 
of further building up the facts concerning this group and thereby eventuallj 
eliminating their effects on manpower 

*Rccci\cd for publication December 6 , 1944 
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B Diagnosis Although it seems permissible to deal with these diseases 
as a group, they should nevertheless be shaiply delineated in the diagnosis of 
individual cases Since they are similar in many of their manifestations, 
differential diagnosis is indeed difficult, though not impossible as pointed 
out by the Naval Laboratory Research Unit No 1,° by Smiley,® and by 
Keefer ^ The clinical picture is probably most significant in making a cor- 
rect diagnosis, although laboratory aids are at hand, such as the identification 
of etiological agent in some instances by culture or animal inoculation, im- 
munological or serological reactions including cold agglutinations in atypical 
pneumonia and blood counts The therapeutic response to sulfonamides may 
also empirically suggest a group entity When all other means seem incon- 
clusive, clinical course and reasoning by a process of elimination may help to 
clarify the problem of diagnosis The important point is that all who handle 
these cases should realize that differentiation is possible and earnest efforts 
should be made to be accurate in diagnosing these conditions Only in this 
way can the problems concerning them be further clarified 

C Pathology The pathological aspects of these infections have been 
clearly and concisely presented by Warren ® From his descriptions, it is 
seen that the pathological differences are laigely ones of degree rather than 
kind, being more severe in some with tlie outpouring of exudates, and mild 
m others with only hyperemia, congestion, and edema Mucosa, submucosa, 
and underlying connective tissue are involved by the severe, invasive proc- 
esses, whereas only the mucosa is involved in the mildest infections Such 
a sequence of the pathologic lesions is a very graphic indication of the well- 
established belief that the etiological agents of these infections gain entrance 
through the nose or mouth They settle on the mucosa of the respiratory 
tract and, other factors not being unfavorable for them, they proceed to 
multiply and invade the local tissues reaching various depths in accordance 
with their virulence Some etiological agents, as a type, are usually mild 
(that causing the common cold) whereas others are vigorous (various strejp- 
tococci) From this fact, the pathological condition which they evoke does 
suggest them by its degree, tliough not infallibly, since there is indeed a wide 
range of degrees of reaction to any one of these agents Their similarity 
pathologically appears further to justify the consideration of these infec- 
tions as a group 

D Complications The possible complications and sequelae of this 
group aie numerous and important, varying from peritonsillar abscess to 
pneumonia, septicemia, arthritis, meningitis and nephritis When com- 
plications do occur, they far outstrip the primary infection in morbidity and 
in causing loss of time These facts give further prominence to upper res- 
piratory infections Measures by which complications might be prevented 
arc naturally brought to mind. Sulfonamides have been found to be of little 
cffic.ic> in the treatment of catarrhal fever,'* or of “simple respiratory tiact 
infections’” However, their use both locally®’** and by mouth is often 
recommended for the prevention of complications, particularly sinusitis, 
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pneumonia, etc Their usefulness m the treatment of these complications 
(pneumonia, meningitis, septicemia, etc ) is undisputed However, as 
Keefer ^ points out, there are needed adequate and effective chemotherapeutic 
agents for tlie treatment of the primary infections It appears doubtful that 
penicillin will serve this latter purpose 

II Etiology and Epidemiology 

A The Causative Agents The types of agents involved in these dis- 
eases are varied Some are viruses, as in the common cold and influenza, 
some are staphylococci or streptococci, H influenzae or pneumococci , others 
are ill-defined as in catarrhal fever 

B Transmission All of these agents are presumably transmitted by the 
respiratory route as a result of direct contact with the patient (droplet in- 
fection) or with a health)^ carrier That earners do occur in this group is 
well known and widely accepted, particularly in reference to those infections 
caused h}' streptococci, staphylococci, and pneumococci Occasionally, espe- 
cially in the case of streptococcus, milk may form the vehicle A recent 
survey by Silverthorne and Patterson^® indicates a scarcity of earners of 
H influenzae — only one child was positive out of 55 children and 62 adults 
checked by nasopharyngeal culture 

C Immunology The concept of healthy carriers implies that some 
persons have an immunity to the infections in question The existence of 
immune bodies for streptococci, staphylococci, and pneumococci is well 
established The immunological properties of the influenza virus are less 
clear but are being rapidly elucidated In an investigation of an influenza 
epidemic m military camps in Australia, Bumet et al noted that patients 
showed a sharp rise in antibody titer against the current strain of influenza 
virus in two weeks following the illness, whereas blood samples taken during 
the first few days of illness were mudi lower in antibody than were samples 
from normal -subjects Similar rises in antibody titer following influenza 
infections have been reported by Eaton and Martin Subcutaneous vac- 
cination with both active and foimalinized influenza virus preparations have 
also resulted in increasing the antibody titer both in blood serum and m 
nasal secretions The work of the personnel of the Naval Laboratory' Re- 
search Unit No 1 111 this regard dealt with a group of about 10,000 vac- 

cinated and 10,000 unvaccinated (control) individuals and should, therefore, 
be quite conclusive Vaccination by mtranasal inoculation with living 
attenuated influenza virus (both A and B strains) also produced a significant 
rise 111 antibody titei m most patients According to Burnet,’® this 

rise was most marked among those with lower initial antibody IcacIs The 
simplicity of the mtranasal route, demanding less manpower, material, and 
time, makes it particularly inviting and the results especialh significant 

It IS stated by Bodily and Eaton that there exists onl) a limited amount 
of antibody -specificity foi strains of influenza A infection and m persons 



;cmated with influenza A vaccine They consider that wide variations 
St in the specificity of immune response of human subjects to any given 
ain of influenza virus The Naval Laboiatory Research Unit No 1 
o points out that, whereas these serological data are of inteiest, they do not 
:essarily prove that the development of antibodies implies existence of 
:ual immunity against influenza In view of the facts legardmg this 
itter in other diseases, however, it is reasonable to assume that there is a 
rect proportion between immunity and antibody titer By way of demon- 
rating the correctness of this assumption, Henle et al subjected a group 
persons immunized with foimalin-inactivated influenza vaccine and a 
oup of untreated control individuals to inhalation of an active influenza 
virus They found, that the antibody level before inhalation and the 
;gree of protection from infection were directly proportional, those with 
le lowest antibody titers developing a clinical form of influenza, those with 
le highest titers being unaffected by the inhalations 
The existence of an influenza receptolysm is commented upon editorially 
m the Journal of the Amencan Medical Association The work of Hirst 
on the absorption of influenza virus on cells of the respiiatory tract is note- 
worthy in this regard 

The immunology of influenza is tlius being clarified With otheis 
(catarrhal fever, common cold) of the group of uppei respiiatory infections, 
the picture is less well-defined Considerable woik on “cold vaccines” has 
been repoited Most of this is in accord with the study of Siegel et al who 
found no significant differences with regard to incidence, seventy, or com- 
plications of colds between 120 controls and 125 experimental subjects, when 
a trial of “oral cold vaccine” was made 

D Vitamins The pait played by vitamins in relation to this group of 
infections seems entirely non-specific A two year controlled study by 
CoAvan, Diehl, and Baker of 774 college students on adequate diets indi- 
cates tliat the daily administration of multivitamin capsules did not signifi- 
cantly decrease the incidence, duration, and seventy of colds On the other ' 
hand, the use of vitamin concentrates, particulaily vitamin C,®* is probably 
of value during and after these illnesses Thus, vitamins are no more im- 
portant in upper respiratory infections than they are in any other infectious 
process If the diet is primarily adequate, nothing is gained by an exces- 
sive vitamin intake 

jB Meteorology and Added Factors A very important consideration in 
the epidemiology of upper respiratory infections is the relationship of weath- 
er, climate, and other environmental and situational factors That such a 
relationship does exist is indicated by the various peaks of incidence of com- 
mon colds in tlie United States (in January and February, April and May, 
September and October) An article by Mills dealing with the general 
effects of climate upon disease is of interest here The relationship certainly 
would seem logical since all vitality factors must have their functional basis 



UPPER RESPIRATORY INFECTIONS 


ISl 


m energy liberated from tissue combustion, and the tissue combustion level 
IS directly influenced by climate Laboratory studies by Mills have shown 
that ability to fight infection is definite^ higher under conditions that fa- 
cilitate body heat loss tlian where heat loss is difficult Thus, antibody 
production after typhoid ^acclne injection into rabbits is almost twice as 
great m animals kept at a lower temperature Locke also provided support 
for the idea that combustion level is an important factor in determining 
resistance to infection He found that the ability of animals to survive pneu- 
mococcus infection (by inoculation) or of human beings to maintain free- 
dom from respiratory infection was related to their rate of oxygen utilization 

In addition to the effect of temperature alone, the storminess of a season, 
atmospheric pressure changes, and sudden chilling of the body seem in some 
manner related to the initiation of the infectious disease attacks '® The 
upper respiratory infections are most closelj' involved in this type of climatic . 
effect Thus, the summer freedom from respiratory infection is attributable 
Jii ytry large part to the lessened storminess of that season and the greater 
freedom from sudden body chilling In the United States, the increased 
mortality from respiratory infections from summer low to midwinter high 
IS three times that in Australia, though the latitudes of the countries are 
similar The unusually stormy \\ inters with great atmospheric turbulence in 
the United States are held accountable for this fact Climatic and weather 
influences, therefore, are of great importance among the outside forces bear- 
ing on the patient’s welfare and healtli 

Of particular interest are the observ^ations of Paul and Freese •' on the 
common cold m an Arctic community isolated in winter They found that 
apparently an unfavorable environmental factor, sucli as a sudden drop in 
atmospheric temperature, was not necessary for the development of an epi- 
demic of colds The arrival of the first boat of the shipping season, how- 
ever, was usually followed by an epidemic involving the whole community in 
a short while This suggests, as they say, that the introduction of the virus 
from the outside is more important tlian the climate Also, trappers who fell 
through the ice did not develop colds during the winter and spring but did so 
if this happened after the men had been to town in the summer and fall 
Thus, sudden dulling of the body may bring on an attack in a person who 
has had a recent infection oi a recent contact, but only if such a condition 
accompanied the chilling 

Outbreaks of colds were noted by Paul on the “Carnegie” \\hen the ship 
entered a cold current from warmer waters even though it had been out of 
port for days or w^eeks This suggests that exposure to cold may m some 
w^ay activate the virus in a group after it has failed to produce infection for 
many’^ day's or weeks preceding the outbreaks According to Paul, it seems 
plain that a more careful definition of the host and environmental factors 
which fa^o^ the invasion of the Mrus of the common cold is necessary before 
the spread of the infection tan be effectnely’ controlled 
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III The Upper Respiratory Infections Aboard a Destroyer 

No doubt the medical officeis of other warships in our zone have ob- 
served the same factors as herein noted If so, the significance of our ob- 
servations will be greatly increased, for as it stands the personnel of one 
destroyer accounts for only a few bundled men among the thousands of 
individuals who are now living undei similar conditions 

Table I 


Incidence by Months of 607 Visits to Sick-Bay for Various Upper Respiratory Diseases 


Months 

Visits to Sick-Bay 

Months 

Visits to Sick-Bay 

December 

126 

October 

3 

January 

16 

November 

12 

February 

45 

December 

2 

• March 

120 

January 

40 

April 

20 

February 

8 

May 

56 

March 

1 

June 

4 

April 1-15 


July 

5 

April 15-30 

August 

28 

May 

12 

September 

6 

June 

88 


Compare with figure 1 


Table II 


Incidence by Months of 61 Admissions to Sick I ist for Various Upper Respiratory Diseases 


Months 

Number of 
Admissions to 

Sick List 

Months 

Number of 
Admissions to 

Sick List 

December 

8 

October 

0 

January 

2 

November 

0 

February 

4 

December 

0 

March 

22 

January 

2 

April 

3 

February 

0 

May 

12 

March 

0 

June 

2 

April 

0 

July 

0 

May 

0 

August 

1 

June 

5 

September 

0 




Compare with figure 2 


Table III 

Various Diagnoses in Cases of Upper Respiratory Infections Admitted to 
Sick List Over a Period of 19 Months 


Dlaenosis 

Number of Cases 


Bronchitis, acute 

3 


Catarrhal fe\er, acute 

24 


Influenza 

0 


Laryngitis, acute 

1 


PharjmgiUs, acute 

16 


Septic sore throat 

1 


Tonsillitis, acute 

15 


Tracheitis,, acute 

1 
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The personnel of a ship at sea constitutes in effect a mobile, isolated 
community, a small community it is true, when we are speaking of a de- 
stroyer That isolation is maintained as long as the ship remains at sea or, 
at least, does not have contact with persons ashore, particularly persons 
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organized into communities Additional points m regard to indi\ iduals liv- 
ing aboard warships, particularly destroyers, are the closeness of their 
quartci s and the cro^^ ding into small spaces Bj this it is implied that as far 
as lespiiatory tract infections arc concerned among these indiMduals, it is 
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“all for one and one for all” , i e , contact is sufficiently close that nearly 
all men are exposed to one another and what respiratory infection one has, 
will be spread to all aboard who are susceptible 

With these points in mind, the following facts are presented 
During a period of 19 months, there was a total of 607 visits to the sick- 
bay of this ship for upper respiratory infections of varying degrees of 
severity Of these 61 were severe enough to require admission to tlie sick 
list, i e , those whose illnesses were febiile and who required relief from duty 
for a period of more than 24 hours These facts are indicated in tables 1, 
2, and 3 and in figures 1 and 2 

Although it IS impossible to indicate specifically the data concerning 
the ship’s movements during this time, the circumstances surrounding these 
marked variations iii respiratory infections aboard may be presented 


December 

Temperate zone Mostly in 
port 

Tropics At sea 

November 

Tropics At sea Fatigue 

January 

December 

Tropics At sea Severe 
fatigue 

February 

In the north In port 

January 

Tropical and temperate areas 

March 

April 

May 

In the north In port 

Temperate zone At sea 

In the north In port 

February 

March 

At sea and in port Rest 

Tropics At sea Fatigue 

Tropics At sea Mild 

fatigue 

June 

Temperate and tropical zones 

April 

Tropics At sea Increased 

July 

Partially in port and partially 
at sea 

Tropical zone At sea 

May 

contact with other ships about 
15th 

Tropics At sea Increased 

August 

September 

Tropics At sea 

Tropics At sea 

June 

contact with other ships 

Tropics At sea Contact 
with ship having many "colds" 

October. 

Tropics At sea 


aboard 


Along with fatigue during the montlis of November, December, February 
and March were also conditions which made dietary factors irregular with 
possibly low vitamin intake, lack of milk and fresh vegetables There was 
great loss of sleep on the part of all hands, and opportunities for batliing 
were at fairly wide intervals (two to three days) Also during niucli of this 
period, the personnel were frequently wet with profuse rams The factoi 
of body chilling, however, was usually absent Beginning with the latter 
part of April there was increased contact with other ships One of these 
ships (in June) had a large number of men aboard with “colds ” 

Comments 

By comparing these circumstances with the figures and graphs showing 
incidence of upper respiratory infections, it is readily seen that there is a 
close relationship between contacts with the shore and increased number 
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of lespiratory infections Thus, there are peaks in December, February- 
Marcli,' May and January There is a slight elevation of incidence in 
August This IS not completely understood There was considerable fatigue 
during this montli, to which the personnel may not yet have become adapted 
Otherwise, such factors as fatigue with its usually discussed “lowered bodily 
resistance,” irregular dietary and bowel habits, impaired sanitation measures 
(bathing, etc ) , wetting of body surface by rams, etc , all seemed to be with- 
out effect in bringing about an increased incidence of upper respiratory in- 
fections when adaptation to tliese factors had occurred These observations 
are in accord with those of Faul and Freese®' concerning Spitsbergen, and 
suggest that the introduction of the infectious agents by outside contacts 
IS tlie important factor in initiating increased incidence of these diseases 
Also, since incidence seems to fall off so abruptly (within. two weeks or so), 
“carriers” among our own personnel were apparently of no significance, 
owing either to the short period of survival or of infectiousness of the 
causative agents which tliey might have carried, or to a possible, though 
ratlier far-fetclied, conception of an inter-immunity of the personnel, each to 
whatever agents his fellows might carry In regard to this latter, though 
several groups of healthy individuals were received aboard during the months 
of July through December, none of tliem seemed to fall victim to any of 
our possible agents, nor did their arrival bring about a definite outbreak 
among the personnel aboard It is possible tliat the slight increases noted 
during April and May were due to tins fact, for most of the new personnel 
arrived during these months There is quite a definite rise m admissions 
to sick list and visits to tlie sick-bay in June It is felt that these upper 
respiratory infections had their origin in contact with another ship whose 
personnel had numerous “colds ” 

Summary and Conclusions 

Upper respiratory infections have been dealt with as a group, taking into 
account their statistical importance, differential diagnosis, pathology, com- 
plications, and epidemiological considerations The facts concerning the in- 
cidence of these infections aboard a destroyer and the ^ arious conditions of 
climate, etc, sui rounding them are presented It has been noted that out- 
side contacts (with persons ashore, in other ships, etc ) are apparently the 
most important factor in bringing about an outbreak of tliese infections 
Without such contacts, within a period of two to Jliree weeks (or less), upper 
lespiratory infections tend to diminish progressively, approacliing an ex- 
tremely low lei el This seems important, since if such can happen in a small 
“community” (the personnel of a destroyer), it can possibly be brought about 
ashore in larger communities 

In consideration of factors which may haie allowed the rclatne dis- 
appearances and later produced reappearances of upper rcspiratori infections 
aboard, the following statements arc made 
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(1) Outside contacts bring about increased incidence In the absence 
of outside contacts, respiratory infections tend to disappear within two to 
SIX weeks 

(2) In general, no sudden, severe climatic changes were encountered 
Gradual dianges of this nature apparently have little or no influence on the 
problem 

(3) In the absence of contacts, such adverse factors as long continued 
fatigue (to the point of exhaustion), monotony, irregular and possibly 
slightly deficient (qualitatively) diet, loss of sleep, inaccessibility of bathing 
facilities, seem to be of no importance 

(4) These observations serve to confirm the significance of “contacts” 
for this group of infections Furthermore, the “set-up” (viz mobility and 
interval environmental changes) affoided the analogue of serial experimental 
observations Through this available means the importance of “contact” is 
emphasized, while that of such factors as fatigue, loss of sleep, exposure and- 
the like is minimized Thus, stated simply, though most difficult to put into 
practice, the control of this important gioup of diseases seems to he in the 
control of “contacts ” 
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THE FUNCTIONAL CONSEQUENCES OF CORONARY 

OCCLUSION 

By Carl J Wiggers, MD, DSc, FACP, Cleveland, Ohio 

The symptomatology of acute coronary occlusion is too well-known to 
requiie detailed redescription Let it suffice for our purpose to recall three 
outstanding phenomena, so serious for the patient and so informative foi the 
physician in formulating a diagnosis 1, the agonizing pain, crescendo in char- 
acter and radiating from a focal region over the sternum outward to the left 
arm, upward to the throat, and downward to the epigastrium , 2, the irregular 
or rapid action of the heart , and 3, the signs of cardiovascular failure, such 
as hypotension, feeble pulse, venous congestion, cutaneous pallor, sweating, 
cyanosis, etc , which frequently raise the questions as to whether circulatory 
failure is of central or peripheral origin and whether tlie diagnosis of cir- 
culatory collapse or shock is warranted It is with functional conditions 
leading to these signs and symptoms dm mg an attack rather than with those 
which prove immediately fatal or those which persist after recovery that my 
discussion is chiefly concerned Pathological studies have not shed much 
light upon this stage of coronary occlusion except through speculative in- 
ferences, whereas experimental studies — ^mostly on dogs — ^liave revealed the 
nature of the functional disturbances and furnished us with the guiding 
principles in interpreting the clinical symptomatology, m formulating a prog- 
nosis and, in some instances, in directing our therapeutic trends I venture 
to analyze some of these early functional changes, because it has been my 
privilege to carry out many expeiiments pertaining to these problems myself, 
to direct others in my laboratoiy and to witness still others of colleagues in 
our school — ^an experience that gives one first-hand impressions not to be 
gamed from investigations of othei s, about which one can only hear or read 

Functional Activities of the Normal Myocardium 

Ventricular muscle has the fundamental attribute of excitability by virtue 
of which minute electrical potentials traveling ovei muscle systems by a 
process called conduction, cause every fraction to contract or shorten against 
the resistance of inlra\entricular and aortic piessures In oider to contract, 
each muscle fraction must have an impulse conducted to it and must contain 
the chemical energ)'-material (probably adenylpyrophosphate) which on ex- 
plosion is converted into contractile stress It is generally believed that this 
explosion occurs under anaerobic conditions, but that new material is con- 
tinuall} reformed during diastole through oxidative pi ocesses In short, we 

■^Rcad at tlic Regional Meeting of the American College of Physicians in Pittsburgh, 
Isos ember 11, 1944 

From the Department of Plnsiologs, Western Rc<;ersc Uiinersity 
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may say that release of a “metabolic spring” leads to contraction and the 
rewinding of the spring takes place during diastole The chief importance 
of an adequate flow of blood through the myocardium, therefore, consists in 
supplying the oxygen for rewinding die madiinery and m canying away the 
products of combustion That anoxia, interference with oxidation, and 
accumulation of waste products Avitli decrease m pH exert deleterious effects 
on the intact heart, was beautifully demonstrated by Tennant m my labora- 
tory Tennant^ exposed and cannulated a branch of the laimis descendens 



Fig 1 Sclieme showing potential coronary and extracoronary communications that 
may develop mto serviceable channels after occlusion of a major ramus but which are func- 
tionally unimportant m normal hearts Discussion in text 

and connected it to a reservoir of heparinized blood under 100 mni Hg 
piessure By clamping the mam braiidi and allowing such blood to flow 
through the myocardium, normal contractions continued unabated But 
when he added to this blood such agents as KCl (which blocks conduction of 
impulses), sodium cyanide (which destroys oxidative enzymes) or lactic 
acid, the region supplied failed to contract Similar effects occur when the 
regions are perfused with solutions of reduced hemoglobin or with fully 
oxjfgenated Locke’s solution which is unable to carrj adequate \olumcs of 
oxygen for the working heart in the body 

The Effects or Coronarv Occlusion 

In a normal heart, occlusion of any major coronarj ramus or its mam 
brandies results in an almost immediate failure in oxjgeii supply, because 
such anatomical anastomoses as exist are not m fact functional The} are 
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normally of such small diameters that a sufficient pressure-differential does 
not exist to irrigate the territory supplied by the mam coronary branch The 
elementary hemodynamics are elucidated m figure 1 Suppose two adjacent 
vessels, A and B, supply separate territories of myocardium and that com- 
munications (R) exist Since both of these vessels come fiom the aorta 
and since pressuies Pi and Pa within tliem are equal, no transfer of blood 
occurs through the communications regardless of their size If vessel A be 
occluded, the volume flow transferred from B to A depends on the pressure 
difference Pi-Pa, on the square of die cross-sectional area of anastomosing 
vessels and inversely on the length of the vessels and the viscosity of the 
blood Since the last three factors determine impedance to flow they are 
generally designated as vascular lesistance (R) Thus, volume flow 
=Pi-P 2 /R Obviously the same conditions apply to possible extracoronary 




Fig 2 Optical pressure curves showing range of pressures in an unoccluded (upper) 
and occluded coronary ramus (lower) Arrows indicate pressure differences at various 
moments of the cardiac cycle These are not sufficient to force blood through normal 
collaterals 

communications represented diagrammatically by vessel C in figure 1 Now, 
studies of collaterals between coronary vessels (A, B) and between coronary 
and extracoronary \essels (A, C) by injection methods have shown that the 
communications are normally sparsely distiibuted and of small size When 
one coronal) ramus is clamped and the blood flow from its peripheral end is 
measured, it generally amounts to only a few drops per minute Measure- 
ments of pressure in an open and an occluded vessel have revealed that the 
prc'ssure does not approach zero in the latter but rises significantly during 
systole, on mg to compression of mtramyocardial branches, thus decreasing 
the pressure differential materially Such curves illustrating the effective 
jircssurc differences -which exist between patent and occluded vessels during 
the cardiac cjcle are shown in figure 2 On the basis of obsen^ations such 
as these, the prediction could be made that the coronary vessels are functional 
end-arterics That such collaterals are really inadequate was demonstrated 
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more crucially in expeiiments by Tennant and myself ® by recording contrac- 
tions from an area supplied by a coronary ramus (eg, ramus descend ens 
antei lo } ) before and after the mam coronary was clamped We found, as 
illustrated in figure 3, that approximately within 60 seconds the aiea studied 
no longer shortened duiing the period of systolic ejection, but brusquely 
expanded during isometric contraction under the force of rising ventricular 
pressure The stretching of such ischemic areas can also be demonstrated by 
aid of moving pictures and has in fact been recorded after coronary occlusion 
in man by the aid of fluoroscopic and roentgenkymographic methods ® 
Indeed, such procedure has been suggested as an additional means for local- 
izing the iscliemic area m man and in estimating its extent Subsequently, 
H Green and I,® using similar methods, were unable to restore functional 
contractions in the ischemic area of dog’s hearts by use of xanthins, nitrites. 


A B 

Fig 3 Aortic pressure curves (upper curve) and myographic records from a region 
supplied by the ramus descendens anterior (lower curve) A, normal — note tliat the area 
shortens during systolic ejection as indicated by upward stroke during interval 2-3 B, 60 
seconds after occlusion of the ramus descendens anterior — ^note that the area expands 
brusquely during isometric contraction as shown by pronounced downstrokc during intenal 
1-2 and contracts very little during systolic ejection (2-3) 

adenylic compounds or epinephrine, indicating that serviceable communica- 
tions cannot be established in normal hearts by drugs reputed to dilate 
coronar)»^ vessels 

Although collateral circuits are certainly of no importance in furnishing 
oxygenated blood to a potentially mfarcted area in hearts of normal dogs — 
and quite likely in normal hearts of man — it has also been experimentally 
demonstrated that they can become serviceable when the mam vessel is 
gradual!)' occluded The mere demonstration that progressive reduction in 
the lumen of a mam ^essel by operatue procedures increases the number and 
size of communications by which one set of arteries can be forcibly injected 
from another m dead hearts is suggestn e, but does not demonstrate that such 
blood flows through capillaries m the myocardium The same is true of 
observations that the pressures and flow m the peripheral end of an occluded 
vessel augments (Mautz and Gregg") However, the demonstrations bv 
Tennant and Bright m our laboratory that sudden complete occlusion of 
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the lamus in such hearts is not followed by abolition of contraction in the 
areas which it supplies is crucial evidence for the adequacy of such newly 
formed collaterals It should be added, however, that it has not been 
demonstrated that development of such efficient collaterals is limited to inter- 
coronary communications, it is highly probable indeed that extracoronaiy 
communications (illustiated in figure 1) also develop at the base of the 
heart Such development of coronary collaterals through slow narrowing 
of a mam vessel probably explains the occasional necropsy leports of cases 
in which one ramus had been completely occluded for years without crea- 
tion of infarcts in the territory which it supplied Finally, it should be 
mentioned that it has been demonstrated morphologically that the arterioles, 
capillaries, sinusoids and venules of the myocardium connect with the ven- 
tricular cavities ® However, the bulk of experimental evidence strongly 
suggests that they are not functionally important as collateral supplies when 
a mam coronary is occluded 

The practical conclusion from such experimental observations would seem 
to be that antecedent gradual narrowing of a mam coronary vessel favors 
the development of collaterals which may be adequate to supply a neighboring 
territory when sudden complete occlusion of its mam branch supervenes 

Dynamic Consequences of Abolition of Contraciion in 

Ischemic Areas 

Although a search of the literature reveals that experimenters previous 
lo Tennant and myself had noticed — or believed they had observed — an 
absence of contraction or bulging of an ischemic region, it is certain that its 
significance for the dynamics of the heart beat and circulation were not 
appreciated by them However, Orias " reporting from my laboratory m 
1932 had actually predicted that changes iif the form, amplitude and duration 
of ventricular prcssuie curves and the consequent changes m the dynamics of 
the uholc circulation must be initiated by just such absence of contraction 
in an ischemic area His analysis and all subsequent studies lead clearly 
to the conclusion that the cardiac and ciiculatoiy embai rassment which 
follows coronary occlusion in man is also initiated by such deletion of con- 
tracting muscle blocks This not only reduces the total myocardial force 
available for raising intraventricular tension but some of this pressure is spent 
in stretching the ischemic aiea and is thus lost for expelling blood into the 
aorta I he immediate consequences are shown in records A and B of figure 
4 The \entricular pressure maximum is lowered, systolic discharge is re- 
duced. pulse pressure in the aorta is decreased, and systolic and diastolic 
pressures fall In addition, the period during which blood is expelled is 
reduced from 134 to 121 second, as a result of the deletion of contracting 
myocardial fractions Ho\\c\cr,'as shown in curve C of the same figure, 
taken four minutes later, the heart has compensatory mechanisms by means 
of which (hnamic conditions can be restored to normal, provided the remain- 
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ing myocardium is m good responsive condition I may add parenthetically 
that while this accords with general clinical belief, the experiments just 
quoted are to my knowledge the only ones on record which demonstrate 
that compensation occurs not through improvement of circulation in the 
affected area but through enhanced action of the myocardium which is not 
involved Experiments such as these do still more , they suggest the mechan- 
ism by virtue of which the rest of the muscle responds promptly to the needs 



Fig 4 Aortic pressures (upper curves) and left ventricular pressures (lower curv'es) 
A, control B, shortly after occlusion of ramus d^scendens anterior C, after dev elopment of 
compensation D, control from another animal E, shortly after occlusion F, later, with 
failure of compensation Discussion in text 

For details, other soui ces must be consulted _ Briefly, the following series 
of events is involved During hypodynamic beats (curve B) the ventricles 
expel less blood, the accumulating systolic remainders added to oncoming 
blood raise diastolic pressure in the ventricles and stretch the viable muscle , 
this muscle, in accordance with the law of initial tension and length — some- 
times called Starling’s law — contracts more vigorously, thereby restoring 
cardiac output and arterial pressures to normal However, not all dogs 
under anesthesia and submitted to operative procedures necessary for expos- 
ing the heart react as well, because the viable portion of the myocardium 
may not respond to stretcli In that event, as shown by curves D, E, F of 
figure 4, obtained from another dog, ventricular pressures reach the lower 
maxima, the pulse pressure decreases and arterial pressure falls progressive!} 
The ventricles, atria, pulmonar}' vessels and veins fill mth blood, m short 
“back-pressuie effects'’ become operative 
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Circulatory Failure, Shock and Collapse 

Although it IS clear from experimental studies that myocardial failure 
IS the crux of the circulatory failure which follows, secondary reactions take 
place which change the picture botli in dogs and m man in such a way that 
dynamically and symptomatically it is often difficult to separate from that of 
experimental or clinical shock due to loss of blood or plasma When this 
occurs the clinician is apt to declare that a state of circulatory failure, shock 
or collapse exists Is such terminology warranted? The answer depends 
on whether we choose to make the diagnosis of “shock” on the basis of 
clinical signs and symptoms or on the basis of which part of the cardio- 
vascular system is primarily affected and ultimately defaults The similarity 
of clinical syndromes following coronary occlusion and loss of blood or 
plasma is due to the fact that, m both cases, cardiac output is decreased, but 
for different reasons The same compensatory mechanisms are, therefore, 
set in operation regardless of whether reduced systolic discharge is primarily 
due to defective return of blood, as in hemorrhage, to hindrance of ven- 
tricular filling, as m pericardial effusions, or to depression of the total con- 
tractile capacity of the ventricles, as in uncompensated cases of acute coronary 
occlusion One of the consequences of lowering arterial pressures is that 
model ator vascular reflexes operate to cause generalized vasoconstriction, — 
m the viscera as well as m the muscles and skin Now it seems probable 
as a result of recent studies that visceral constriction acts dominantly to in- 
crease total peripheral resistance, thus helping to sustain arterial pressure, 
but that constriction of skin vessels acts chiefly by diverting blood from the 
capacious skin reservoir to internal organs In circulatory failure due to 
loss of blood or plasma this transfer of blood acts in a compensatory manner 
by increasing the volume of blood returned to the heart with the result that 
cardiac output and aiterial pressures are raised In coronal y occlusion it 
merely tends to intensify the engoigement and adds to the volume of blood 
that the defective myocardium cannot move Moreover, cutaneous con- 
striction IS intensified by reflexes associated with the intense pain and so 
helps to create a surface appeal ance which cannot be distinguished from 
that of shock due to peripheral circulatory failure In addition, the pul- 
monary congestion induces respiratory reflexes which lead to hyperpnea or 
dyspnea of a grade rarely seen in shock Since venous flow is retarded, 
c>anosis is generally more intense than in shock due to loss of blood or 
plasma, but this difference may not be conspicuous 

It IS obvious that if clinicians insist in making the diagnosis of shock 
on the basis of low blood pressure, small pulse, feeble rapid heart action, 
clamm>, cold, pale or cyanotic skin, drawn expressions, etc , without regard 
to the initiating mechanism and mode of terminus, the circulatory failure fol- 
low mg coronar} occlusion comes in the category of clinical shock Scientifi- 
cally, howeicr, the circulator) failure of coronary occlusion does not belong 
to the category of shock, for unlike conditions to which this term is re- 
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stncted by common consent it is not initiated by reduction in effective cir- 
culating volume and venous return and death does not ordinarily occur as a 
result of an irreversible state in the peripheral vessels For therapeutic 
reasons, if for no other, the conditions should be differentiated in our 
terminologies, m one, transfusions improve the circulation, in the other they 
would only embarrass the heart 

Cardiac Irregularities 

As soon as an area of myocardium becomes ischemic, spontaneous foci 
tend to develop from which impulses are discharged These give rise to 
premature contractions or transient periods of ventricular tachycardia 
When the impulses are not emitted in regular sequence but m an accelerating 
manner, fatal ventricular fibrillation eventuates Although the development 
of such arrhythmias has long been known to clinicians and experimentalists 
alike, the conditions which favor or induce them remain obscure My as- 
sociates and I have, for several years, studied the physiological condition of 
the ischemic muscle from various angles, and while many interesting facts 
regarding its state of excitability, conductivity, polarization and feeble efforts 
at contractions have been established, the fundamental explanation for the 
development of rhythmic or sporadic foci is still undecided 

The occurrence of cardiac irregularities or tachycardia is detrimental 
for maintaining a balance of the circulation even under noimal conditions 
of the circulation Howevei;, owing to the operation of various compen- 
satory mechanisms, they rarely prove significant When, however, after 
coronary occlusion, tliese compensatory mechanisms are ah eady utilized and 
particularly when the maintenance of a good circulatory balance is being 
barely accomplished, the supervention of irregularities may cause serious 
cardiac decompensation They intensify “back pressure effects,” reduce 
cardiac output, and lower arterial pressure Furthermore, not every ectopic 
excitation which develops and is recorded in electrocardiograms elicits a 
mechanical systole This is illustiated in the two records of figure S In 
the upper set of records, the standard Lead II reveals two gioups of excita- 
tions constituting short tachysystolic paroxysms The ventricular pressure 
cuive shows only half the number of mechanical systoles, generally of re- 
* duced size Obviouslj'^ alternate excitation waves (B) leleased in the 
ischemic area are ineffective, because they arrive during the refractory 
periods of the functioning muscle The lower set of records shows a some- 
what longer series of similar excitations which are alternately effective (A), 
and ineffective (B) and, as the frequency increases the ventricles fibrillate 
The danger always exists that such accelerating rhythms leading to fibrilla- 
tion nia} develop at any time The onset of such fibrillation is the only 
reasonable explanation for sudden death, either at the onset or during the 
course of coronary occlusion 
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Ventricular fibrillation is an "incoordinate” type of contraction which 
produces no effective beats As a result, arterial pressure falls abruptly to 
verj’’ low levels and death from cerebral anemia superv^enes For a number 
of years, various members of my staff and I have been interested in studying 
the mechanisms of fibrillation and its mode of onset The bulk of experi- 
mental evidence indicates that fibrillation once developed represents a con- 
dition in whidi an incoordinated re&itry of impulses occurs because blocks 
occur in various regions and impulses are forced to zigzag their way through 
cardiac tissue While some of them return ultimately to some part of the 
original path, the locus of re^try is not definite, as Lewis believed to be the 
case in atrial fibrillation As to the mode of onset, we are convinced that 
the stage of fibrillation is immediately preceded by a series of tachysystolic 
discharges from some single focus VTien, as shown in figure 5 (lower set 
records), their frequency increases beyond a critical level, blocks develop 
which prevent an orderly excitation of viable myocardium Consequently 
some impulses re&iter and the ventricles fibrillate 

The question still remains as to the cause of these repetitive focal dis- 
charges and the conditions which give rise to them As regards the latter, 
we have explained and obtained evidence for each of two possibilities 
Wegria, Pinera and Wiggers obtained evidence that the fibrillation 
threshold in the ischemic area is decreased to such an extent that a chance 
premature natural impulse arising durmg the late moments of systole may 
give rise to a repetitive series of discharges Harris and Guevara Rojas “ 
favor the view that electrotonic currents develop across the margins of an 
ischemic area which, as in nerve cells and fibers, develop a rapid repetitive 
accelerating rhythm 

Cardiac Pain 

Cardiac pain and its concomitants are probably the most outstanding 
features of coronary^ occlusion, although many cases have been reported in 
which significant pain appears to have been absent Experimental studies 
have demonstrated that the impulses giving rise to sensations of pain travel 
over the sympathetic system Their pathways are probably as follows 
(a) via left middle cardiac nerves to the middle cervical ganglion, through 
the ceivical cord and stellate ganglion, entering the cord by wdiite rami of 
the first to the fourth or fifth thoracic ganglia, (&) via left inferior cardiac 
nerves to the stellate ganglion, and thence as above, (c) via numerous direct 
connections between the heart and left upper five or six thoracic ner\ e roots 

The intense agonizing pain is made more unbearable by the development 
of disagreeable reflex actions Segmental visceromotor reflexes increase 
the tonus of thoracic muscles which is appreciated in consciousness as an 
unpleasant sense of thoracic constriction Reflexes to the stomach and 
gut cause reduction in tonus, and the drag therein created causes a sinking 
feeling m the epigastrium Nausea and lomiting often occur The reflexes 
w'hicli, as 111 1 enal and biliari colic, cause pallor and coldness of the skin ha^ e 
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been mentioned These and othei concomitants of pain create a 
)f impending dissolution and in some instances may even eclipse the 
If 

mechanisms by which pain endings aie stimulated m the heart 
2 n investigated repeatedly The bulk of experimental and clinical 
ation favors an origin within the ischemic area, but whether terminals 
ributed throughout the muscle or are limited to connective tissue 
of blood vessels remains undecided The preponderance of evidence 
icates that chemical agents formed as a result of anaerobic metabol- 
as stimuli, but their identity has not been discovered To call them 
inces, as Lewis has done, does not advance our knowledge Un- 
y also exists as to whether chemical substances accumulate to 
Id values because oxygen is lacking, or merely because they cannot be 
away Finally, the possibility exists that mechanical stimulation 
ly a part It has been suggested that this could occur as a result of 
extreme distention of arteries proximal to a thrombus by high aortic 
2 , (2) compression of sensory endings by contraction of vascular 
;s distal to occlusion, or (3) pei iodic stretching of the ischemic area 
Found that similar periodic stretching of a skeletal muscle such as the 
nemius, evokes reactions which aie unquestionably associated with 
The fact that the pains are not rhythmic with the heai t beat does not 
it such a possible origin for, in the conduction of impulses enunciating 
mtral summations of impulses occur which prevent the brain from 
ating their rhythmic character Such an hypothesis would more 
iccount for the amelioration of pain by i eduction of arterial blood 
e, foi It could not affect the chemical agents within an ischemic region, 
lid cause less stretching of the walls in the affected area 

Summary 

e myocardial effects of coronary occlusion are the immediate result of 
la which may be defined physiologically as anoxia plus accumulation 
[lucts of anaerobic metabolism This induces two dangerous condi- 
Ft creates a functional state at or near the bordei s of the ischemic zones 
favors production of ectopic beats which may lead to ventricular 
tion and it eliminates contractile functions of the affected muscle, 

, throwing the burden of work in maintaining an adequate cardiac 
on the remaining muscle If this muscle is able to respond in ac- 
ce with physiological rules, compensation occurs If it docs not or 
) mdintain compensation, acute or progressive cardiac failure results 
may lead to clinical symptoms and signs distinguished with difficulty 
‘sliock” or circulator} failure of peripheral origin, but which are not 
such failure The anoxia or chemical products of metabolism or 
iid po^^sibl} the meclianical stretching of the ischemic area excite pain 
s and usualh cause the suffering associated with coronar} occlusion 
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The sequential changes which early or late may lead to a fatal outcome are 
schematized in the following chart 


CORONARY OCCLUSION 


Immediate ectopic 
irregularity 
or tachycardia 


\ 


Immediate yentnciilar 
fibrillation 
(Death) 


Hypodynamic ventricular beats 
due to elimination of contracting 
elements without irregularity 


\ ^ \ 


Progressive cardiac 
dilatation, decreased 
output 


/ 

Secondary delayed 
fibrillation 
(Death) 


\ 


Circulatory 

failure 

(Death) 


Compensatory response of 
unaffected myocardium 
with restoration of normal 
output and circulatory 
balance 


I 


Sustained normality of 
heart and circulation 
with decreased margin 
of reseiwe (Recovery) 

\ 

Eventual death Eventual 

due to any death due 

factor leading to ventric- 

to decompensation ular aneurysm 
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LYMPHOCYTOSIS IN THE CEREBROSPINAL FLUID 


By Irving L Applebaum, Lt Col , M C , F A C P , Joel Shrager, Major, 
M C , and William Paff, Majoi, M C 

The increase of cells in the cerebrospinal fluid may be either in the num- 
ber of mononuclear lymphocjrtes or polymorphonuclear leukocytes and is 
invariably an indication of a pathological process The predominant finding 
of polymorphonuclear elements points to a suppurative lesion and the scope 
of differential diagnosis is relatively limited However, lymphocytosis pre- 
sents a wider range of diagnosis, treatment and prognosis. . 

During an 18 month period (1942-1943) there were 72 cases of lympho- 
cytosis in the cerebrospinal fluid caused by a variety of etiological agents 

' Table I 

Causes of Lymphocytosis in Cerebrospinal Fluid 
(72 Cases) 


Diagnosis 

No Cases 

Per (%) 

1 Mumps memngo-encephalitis , 

30 

416 

2 Acute lymphocytic meningitis, benign (cause undetermined) 

3 Syphilis of central nervous system 

4 Tuberculous meningitis , 

17 

7 

23 6 
97 

4 

56 

5 Chemical meningitis (intrathecal serum, etc ) 

6 Acute encephalitis, cause undetermined 

3 

42 

2 

28 

7 Tetanus 

2 

2.8 

8 Trauma of brain 

1 

14 

9 Abscess of brain 

1 

14 

10 Cysticercosis of C N S 

1 

1 4 

11 Rabies 

1 

14 

12 Lymphocytic meningitis associated with malaria 

1 

14 

13 Guillan-Barre syndrome 

1 

14 

14 Infectious mononucleosis 

1 

1.4 


Table 1 is a resume of the number and types of factors The two most 
commonly encountered diseases were mumps meningo-encephalitis (41 6 per 
cent) and acute benign lymphocytic meningitis, cause undetermined (23 6 
per cent) 

Clinical Aspects of Mumps Memngo-Encephahtis Of 945 cases of epi- 
demic mumps there were 30 (3 2 per cent) complicated by meningo-ence- 
phalitis with a lymphocytic reaction in the spinal fluid Nine (30 per cent) 
of tliese 30 cases exhibited evidence of orchitis and three (10 per cent) suf- 
fered from pancreatitis, suggesting the widespread systemic invasion by the 
1 irus of mumps with a predilection for certain systems 

The onset was usually acute and occurred about 4 5 (average) days after 
the first signs of parotitis On tw'o occasions meningitic signs appeared a 

* Received for publication October 4, 1944 

From the Medical Scr\ice and the Board of Health Laboratory, Gorgas Hospital, 
Ancon, Canal Zone 


170 




LYMPHOCYTOSIS IN CEREBROSPINAL FLUID 


171 


few days prior to evidence of salivary gland involvement and in one case 
central nervous system signs were elicited 12 days after tlie onset of parotitis 
The more severe cases seemed to occur early in the course of mumps 
Frontal headache was the most common complaint and then there followed 
m order of frequency increase m feverishness, vomiting, nausea, dizziness 
and nervous in itability One patient had mild convulsions, which subsided 
after 24 hours 

An exacerbation of temperature occurred m all cases and averaged 3 5 
days m duration Except for nuchal rigidity, which was detected m 20 
cases (66 6 per cent), there "was a paucity of tlie classical signs of meningitis 
Hjqieractive reflexes were recorded m five cases, Kernig’s sign was elicited 
m two cases, abnormal pupillary reflexes in two and Brudzmski’s sign m 
one These objective findings were transient and disappeared within 48 
to 72 hours There were no complications or deaths 

The average cell count of the spinal fluid was 298 per cubic millimeter 
(80 to 100 per cent lymphocytes) during the peak of the illness The highest 
count was 1,298 cells and the lowest was 39 cells Moderately increased 
pressure of the spinal fluid was noted m the majority of cases Otlier studies 
of the spinal fluid, including the Wassermann reaction, the colloidal gold 
curve, glucose content and bacteriological culture, were normal Several 
'instances of increased protein were recorded Serial cell studies, performed 
m many cases, revealed tliat m general tlie cell count reached its highest 
level m two to three days and then gradually tapered off, so that at the end 
of approximately 10 days the spinal fluid was cytologically normal The 
clinical picture, subjective and objective, cleared within a few days and did 
not run parallel with the lag m pleocytosis Other laboratory data were un- 
important Figure 1 represents a composite picture of the clinical course 
of mumps complicated by menmgo-encephalitis 

Clinical Aspects of Acute Benign Lymphocytic Meningitis This group 
includes all cases of lymphocytosis m tlie cerebrospinal fluid m which no 
specific etiology could be ascertained and tlie clinical course resembled cases 
described in the past as acute benign lymphocytic meningitis or by other 
synonyms Patients were mainly young adult males of varied racial groups 

The prodromal period lasted approximately four to five days prior to 
meningeal signs and was manifested by respiratory, gastrointestinal or sys- 
temic symptoms The chief complaints on admission to the hospital were 
headache and nuchal rigidity Less common symptoms listed in order of 
frequency were vertigo, feverishness, photophobia, anorexia, lethargy and 
mild convulsive movements The objective signs were nuchal rigidity (88 
per cent), Kernig’s sign (70 per cent), abnormal reflexes (65 per cent), 
Brudzinski’s sign (17 per cent) There was only one case Mithout any 
objective signs and his only complaints were frontal headache and slight 
feverishness 

The cytological study of the cerebrospinal fluid, performed iMthiii 48 
hours of admission, re\ealed an a\erage of 322 cells per cubic millimeter 
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The lowest was 54 cells and the highest was 950 cells Ninety to 100 per 
cent of all cells were lymphocytes Upon serial studies of spinal fluid cytol- 
ogy It was noted that, in general, tlie count reached its peak within several 
days and giadually subsided; so that it was within normal limits in three 
weeks As in mumps meningitis the clinical picture cleared rather early 
(usually within one week) and there was a lag in the cytological picture 
Except for a proportionate increase in piessuie and protein content (50 to 90 
mg per 100 c c ) , all other studies such as the Wassermann reaction, the 
colloidal gold curve, bacteriological culture, glucose and chloride contents, 
were normal 


Clinical Pattern of Mumps Meningo-Encephalitis 
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Fig 1 


Ten cases weie subjected to chemolheiapy m the form of sulfa drugs 
(sulfadiazine) and seven received only palliative treatment All ran a self- 
limited course and there was no appreciable diffeience between the sulfa- 
treatcd and non-treated groups Patients weie usually well within 10 days 
and the average hospital stay was one month One case was complicated by 
left facial paralysis Neither relapses noi deaths occurred in this senes 
Figure 2 represents a composite picture of the clinical course 

Miiccllaneous Conditions There were se^en cases of syphilis of the 
central ner\ous system with lymphocytosis in the cerebrospinal fluid The 
average cell count was over 200 per cubic millimeter and the total protein 
w'as proportionately increased Fne W'eie diagnosed as meningovascular 
s} philis, one as general paresis, and one w'as unclassified Positive serologic 
reactions (Wassermann) of the blood and spinal fluid were reported in all 
The colloidal gold cur\e rcxealed a mild mid-zone use except in the case of 
general paresis, in which an initial elevation w-as observed It was interest- 
ing to note that in three case*; there w*as no history of a primary infection 
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and, tlierefore, no therapy had been instituted In the other four cases, al- 
though the primary lesion antedated the discovery of the central nervous 
system lesion by three to eight years, tlie course of treatment on the basis 
of history was considered inadequate in all but one 

There were four cases of tuberculous meningitis three in children as 
part of a generalized miliary tuberculosis and one in an adult as the terminal 
event of advanced bilateral pulmonary tuberculosis The average cell count 
of tlie initial spinal fluid study was 189 per cubic millimeter, the protein was 
elevated, and glucose was slightty dimimshed In two cases the initial study 
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revealed a moderate polymorphonuclear response, but m subsequent tests 
there was a preponderance of lymphoc}'tes In two of the four cases pellicle 
formation and the presence of acid-fast bacilli were detected The mor- 
tality rate was 100 per cent 

In the group of three cases due to chemical irritation, the cell count was 
moderate and transient The following factors were responsible (1) 
Antimemngococcus serum employed intraspmally in meningococcus men- 
ingitis (2) Tetanus antitoxin administered intrathecally in tetanus (3) 
Novocaine solution injected intraspmally for anesthetic purposes 

In the remainder of the cases, the clinical historj' and course, and the 
laboratory data aided in the solution of a specific diagnosis Two cases 
fitted the pattern of acute encephalitis (virus) T^\o proved cases of te- 
tanus and one case of rabies, confirmed by postmortem examination, pro- 
duced a spinal fluid lymphocytosis Trauma (1 case) and abscess of the 
brain (1 case) also induced sterile Ijmphocjiiic reactions (meningitis sym- 
pathica) One case was due to the Guillan-Barre s}Tidrome (albuinino- 












174 IRVING L APPLEBAUM, JOEL SHRAGER, AND WILLIAM PAFF 

cytological dissociation and peripheral neuritis), one was associated witli 
severe aestivo-autumnal malaria and considered of undetermined etiology, 
one was part of the picture of acute infectious mononucleosis and m one 
case a tentative diagnosis of cerebrospinal cysticercosis ^ was made 

i 

Comment 

The incidence of mumps menmgo-encephahtis m this series (3 2 per cent) 
IS lower than expected However, if routine lumbar punctures were per- 
formed in all cases, the rate undoubtedly would be increased Reports ill the 
literature vary from 0 1 per cent, based on postmortem studies by Larkin,^ 
to 40 per cent in cases where spinal taps were performed by Finklestem ® in 
40 consecutive cases of mumps Between these two extremes the figures 
were variable and were undoubtedly influenced by diagnostic acumen, the 
frequency of lumbar punctures, and the virulence of epidemics Occasionally 
clinical evidence of parotid or submaxillary glandular involvement is so 
scanty as to make an etiological background difficult to establish As a 
matter of fact, primary mumps meningitis without glandular involvement has 
been described ^ 

The neurological syndrome, which seems to follow a classical pattern in 
the majority of cases, is caused by the virus of mumps Because of the 
rarity of deaths, pathological descriptions of tissue are uncommon Post- 
mortem reports have been submitted by Larkin,® Donahue,® Urechia ® and 
others Edema of the surface of the brain, congestion of the pia-arachnoid 
and perivascular infiltration of the pia-arachnoid and the cortex by large and 
small mononuclear cells have been reported Gordon performed experi- 
mental work in 10 monkeys by means of the intracerebral injection of the 
virus of mumps, obtained by the passage of a gargle specimen from an un- 
complicated case of mumps through a Berkefeld filter Four animals ex- 
hibited central nervous system symptoms and died within several days He 
noted lymphocytosis in the cerebrospinal fluid, degenerative changes in the 
nerve cells and perivascular and cortical infiltiation 

Brenneman ” divides the neurological syndrome of mumps into menin- 
gitic and encephalitic forms The latter have cell counts of about 200-300 
per cubic millimeter of spinal fluid and a paucity of objective signs The 
former have higher cell counts and signs indicative of meningeal irritation 
It is universally recognized that the prognosis is excellent and complications 
are infrequent Although there were none in this group, such lesiduals as 
permanent deafness, blindness, spastic paralysis and idiocy have been listed 

In the majority of cases of cerebrospinal fluid lymphocytosis of undeter- 
mined origin, the clinical pictuie closely resembled that of acute lymphocytic 
choriomeningitis due to a ^^^us first defined by Armstrong and Lillie’® in 
1934 or a condition due to an allied virus such as one isolated by McCallum, 
Findlav and Scott ’®*in 1939. No facilities for identification of a iruses were 
available to us However, even where such facilities are present, identifica- 
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tion IS not always possible Foi example, Baird and Rivers in 1938 were 
able to isolate tlie specific filterable virus in only 28 per cent of their clinical 
cases Of interest in this zone, where both mice and mosquitoes are plenti- 
ful, are the reports of Coggeshal,^® who transmitted the virus of lymphocytic 
dioriomenmgitis to a guinea pig by means of the bite of an Aedes aegypti 
mosquito, and of Armstrong,^® who has demonstrated that mice are im- 
portant vectors in transmission of the disease to man 

In about one-third (six cases) of our series the disease resembled aseptic 
meningitis described by Wallgren In tins group the prodromal period was 
shorter, the disease was more benign, the cell count was lower, no residuals 
occurred and convalescence was more rapid 

As a clinical aid in the ditferential diagnosis of cases with lymphocytosis 
in the cerebrospinal fluid, the following classification is submitted 

1 Acute lymphocytic memugttis {hcmgn) 
a Acute lymphocytic choriomeningitis 

b Lymphocytic meningitis due to allied viruses 
c Aseptic meningitis, cause undetermined (Wallgren) 

2 Other diseases of virus ongin 

Mumps, acute encephalitis (varieties), poliomyelitis, rabies, herpes 
(zoster and simplex), the common contagions, post-vaccination, 
lymphogranuloma venereum, infectious mononucleosis, Guillan-Barre 
syndrome, etc 

3 Specific bactci la 
Tuberculosis, syphilis, tetanus 

4 Fungi and pal asites (uncommon) 

Torula infection, cysticercosis, etc 

5 Chemical factors (intraspinal injections) 

Serum, novocaine solution, lipiodol, etc 

6 Meningitis sympathica (irritative) 

Sequela to trauma of brain, aural infection, subdural abscess, epidural 
abscess 

Summary ' 

1 A group of 72 cases, presenting evidence of lymphocytosis in tlie 
cerebrospinal fluid, was studied at Gorgas Hospital (Canal Zone) during 
an 18 month period 

2 A variety of etiological factors was detected The two most com- 
mon diseases in this series w^ere mumps meningo-encephalitis (41 6 per cent) 
and acute benign lymphocytic meningitis (23 6 per cent) Sj'philis, tu- 
berculosis, diemical irritation (intrathecal injection) and other causative 
agents were listed 

3 The clinical patterns of mumps menmgo-encephalitis and acute benign 
lymphocytic meningitis were presented m detail, and the earl) clearance of 
the clinical syndrome w’lth a relative lag in spinal fluid pleocj'tosis w'as a 
prominent feature of both diseases 
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4 A clinical classification was submitted as an aid in the differential 
diagnosis of lymphoc 3 d:osis in cerebrospinal fluid 

Acknowledgment is given to Capt Bliss C Shrapnel, M C , who assisted in the clinical 
studies of these cases Gratitude is expressed to Ann Crecelius, section secretary of Gorgas 
Hospital, for her aid in preparation of this manuscript 
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NEUROSES IN THE COMBAT ZONE=^ 


By William J Bleckwenn, Colonel, M C , Clucago, Illinois 

Little did any of us believe, four years ago, that our nation, morally 
decent and peaceloving, could be developed into the greatest military power 
. in the history of mankind • Little did we realize that we could mobilize our 
manpower and production to provide the necessary material to prosecute 
this global war We not only succeeded in preventing enemy invasion of 
our own shores but helped turn the tide for our beleaguered allies who were 
facing impending disaster A few years ago we were a smugly complacent 
pacifistic democracy, comfortably entrenclied in a false feeling of security 
due to what we thought was geographical isolation Today, the problems 
of the world are oin problems and we have succeeded in making the necessar} 
emotional and mental adjustments to include the problems of the down- 
trodden and lesser world powers wth our own In part, our interest has 
expanded because toda}"^ we find American youth fighting shoulder to . 
shoulder with the people of almost everj' land hi all corners of the globe, and 
we aie helping them in material ways to rid the world of the evil forces 
which V ould have desti oyed our civilization Even though we cannot share 
the ardent hatred with those countries who have been lavished by a designing 
and cruel foe, we can say that America has de\ eloped a potent philosophy — 
our Good Neighbor policy — which has carried us so far toward the victorious 
termination of this great world conflict We must admit that both our 
soldiers and our people lacl^ that passionate hatred for our enemy because we 
have not experienced, as a nation, the deep-seated bitterness and resentment 
toward a ruthless enemy who has wantonly destroyed the civilian population 
and homes of our allies Pearl Harbor and reported Jap and Nazi atrocities 
kindle such a flame, we respond temporarily in an emotional way, but the 
flame dies down because our American homes are intact and our families 
safe from enemy assault and the war is reaching a successful conclusion To 
preserve tlie emotional armament necessary to win an early peace we must 
stimulate a political, moral and religious fervor — a high morale The role 
of a high morale will be discussed at greater lengtli 

Medicine has shared very materiall} in the success of our tremendous 
effort We contributed our part, both in the selection of the manpower fit 
to fight, and in the care of those who became casualties The appalling 
statistics of plij'^sical and mental unfitness, rev'ealed b}’’ our Selective Service 
induction examinations, startled the nation, but not the profession With 
a icasonably careful screen the great proportion of the phjsically and men- 
tally unfit were rejected During the ensuing months our men passed 

* Presented at the Regional Meeting of the American College of Phj sicians, Nov ember 
4, 1944 
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through reception and training centers and were assigned to units for furthei 
training, where many more men were found unequipped for service and 
were discharged In spite of these repeated screens and surveys, however, 
many thousands of men who were poorly equipped for combat overseas, 
escaped detection The omissions and imperfections of our methods of 
examination are paitly to blame for this additional burden on the Medical 
Department Further difficulty lesults from our inability properly to eval- 
uate all of the factors that make up the highly complex human mechanism 
We still know of no yardstick of measurement that will foretell the reaction 
of any individual under the abnormal stress and strain of war The experi- 
ences gamed m World War I and during the 20 years that followed have 
added greatly to our knowledge and understanding of the human mechanism, 
but we are still far removed from that complete understanding and apprecia- 
tion of the intricacies and vagaries of human behavior 

We recognize, therefoie, that many individuals reach the combat zone 
who are basically poorly equipped and in whom antecedent neurotic mal- 
adaptation is latent Those, with similar predisposition, who developed 
disabling neuroses when first exposed to military life or during the early 
training period in the states, should be considered as suffering from a rela- 
tively severe neuropathic distuibance In these people the enviionment and 
stress are little more severe than those experienced in civilian life They are 
of little military value and early separation from the service may pei mit of a 
reasonable adjustment at a formei civilian level Those who develop “gang- 
plank fever” or who break beyond the three mile zone or suivive the ocean 
voyage only to “crack up” after landing on friendly foreign shores still be- 
long to the same group in whom preexisting psychological traumata are in- 
herent and determining factors The clinical pictures, prognosis and treat- 
ment arc almost identical with those observed in civilian practice Experi- 
ence has proved that attempted rehabilitation of these individuals, with the - 
hope of restoration to a duty status with troops, is futile 

Mov iiig forward toward the combat area we find still another group that 
develops anxiety states provoked in a great measure by wild stories and ex- 
aggerated ruinois of fellow soldiers This, togethei with a tension state 
and associated loss of sleep, is sufficient to produce a mental upheaval 
These cases undoubtedly ha\c scars of former mental disruptions, but we 
found they could be made to live with their neurosis if assigned to units m 
the rear and they w'ere not lost to the army 

Our next group of mental casualties occurs in the area immediately be- 
hind combat acti\ ity It is reasonable to assume that any soldier who has 
succeeded in masking his neurotic pattern up to actual entrance into combat 
is not suffering from a malignant disorder 

At this point w'e shall consider the many pro\ocatne factors that arc a 
part of the OAcrall picture, influencing the lives of even the normal individuals 
who find themselves in this abnormal setting Having served on only one 
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active front I choose to describe the tangible factors that were evident in our 
theatre, namely, the S W P A 

Ernie Pyle, Major Ralph Ingersoll, Captain Spiegel, Captain Appel, 
Lieutenant Colonel Grinker, Commander Braceland, Colonel Porter and 
many others have masterfully portrayed tlie picture as they saw it m the 
African, Italian and European theatres Their reports should be read to 
provide the 'background for better understanding of the problem and the 
leaction of our soldiers in combat 

In tropical wai fare we found environmental factors that are not obvious 
in other tlieatres of war It is felt that they add materially to the develop- 
ment of neuroses among our troops The heat of these islands, although 
high, IS not unbearable The humidity, approaching saturation for months 
on end, is devastating A noticeable weight loss is evident after a few 
months in the tropics Nearly every soldier loses an average of 10 per cent 
of his normal body weight This is not due altogetlier to poor food or food 
deficiencies Initially, all troops practice rigid salt discipline As the 
months roll by one becomes accustomed to excessive sweating and a proper 
salt balance is almost universally neglected A chronic low blood chloride 
level may account for what has been described as a tropical neurasthenia 
It IS firmly believed that a marked weight loss with concomitant reduction in 
general physical stamina is a predisposing cause for many neurasthenic com- 
plaints Frequently a mild gastrointestinal upset with diarrhea maj be the 
forerunner of an acute mental break One point universally agreed upon b> 
all who spent a year or more on the tropical islands was that a chronic 
state of fatigue developed in direct proportion to the duration of service of 
troops 111 tliese areas 

Extended effort for a short time during actual combat brings about ex- 
haustion and favors the development of neuroses of combat origin We 
who served there knew of many normal men who finally reached their elastic 
limit, both mentally and physically, and cracked under the strain This 
opinion IS shared by all medical officers and psychiatrists who served with 
combat troops 

I dare say that if we were all to be carefully psychoanalyzed, previous 
neuropathic traumata might be uncov ered in all normal people To conclude 
that these early experiences finally come to tlie fore and play an activ’e part 
in crushing the ego strength and defense is obviously absurd* We know 
tliat tlie fatigue and exhaustion and the stark realism and gruesome wanton 
destruction, which surround the fighting man, will cause a gradual collapse 
and regression of the normal ego 

The tropical islands present other problems There are no safe rear 
areas for rest or refuge Earlier in the war when the Jap had air supenoritv 
and control of the sea lanes, bombing, strafing and naval guns added to the 
discomfort and anxiety of combatant as well as noncombatant troops alike 
There was no escape The repeated mental insult of constant shelling finallv 
dulls the normal sensorium, and men became automatons There is a sense 
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of unreality about these attacks Many admit of retrograde amnesia as 
though there were a mild concussion following the explosion of bombs and 
heavy shells This was more common among the men who were unable to 
retaliate against the enemy attack The men who manned the antiaircraft 
guns, the machine gunner, and even the rifle man, suffered less m these at- 
tacks They could release and expend the pent-up emotions and burn up, 
through activity, the glycogen mobilized by excessive adrenal activity They 
were less tense when it was over By comparison, the unarmed inactive 
soldier who sought shelter in a foxhole or slit trench* showed a greater pallor 
and less facial expression, a greatei paucity of free associated movement, 
some tremor and all the signs of excessive adrenalmization, and a thalamic 
syndrome It took him longer to regain his normal poise After the attack 
there was a compensatory hyperactivity and loquaciousness sometimes 
bordering on an hysterical outburst of yelling and swearing when the “all 
clear” signal was given It should be obvious that daily repetition of such 
assault and mental insult would undermine even the most stalwart unemo- 
tional type It became the duty of every company officer to observe the 
after effect of these attaclcs up'on the members of his command Two ob- 
servations were significant Inci eased hyperactivity and overacting, with 
almost a false bravado, although compensatory, was watched with suspicion 
Some of these men became aggiessive and manic-like with subsequent similar 
expel lences The soldier who became irritable, depressed and seclusive, and 
who failed to cairy out or to obey oiders for the jfirst time, and who was 
known to go without sleep, was sent to the medical officer foi advice and 
medication Rationalization of his fear, leassurance, and a mild hypnotic 
most often brought about a rapid lestoiatioii He was watched very caie- 
fully during subsequent enemy attacks and if he demonstrated further regres- 
sion he was hospitalized It was rare to find men who succumbed to single 
enemy assaults Repeated exposures in a trying physical environment in 
people who were exhausted from physical hardship, or convalescent from 
physical illness, produced ego regi ession and disintegration The role of the 
combat team psychiatrist in evaluating the condition of the troops and coun- 
cilliiig ^\lth the line officers cannot be o\ eremphasized 

In actual jungle warfare unbelievable physical hardships wei e encountered 
which added materially to production of battle reactions Mud was knec- 
deep, torrential rains, or numerous sho\\crs and steaming jungle with im- 
penetrable thick undergrowth, were the typical scenes of the man-hunt 
There was no front line The enemy hid in trees and attacked from all direc- 
tions Death lurked around every bend along the vinc-co\ered trails IMen 
stalked the enemy as a hunter docs an animal The Yellow “animal” was 
as treacherous as a mountain lion Raiding parties or squads, the small 
family group, comprised our tactical units This mcious, tricky, fanatical 
foe fought \\ith a frenz) and furj seen onlj in ^\oundccl wild animals when 
cornered. 

There arc many other factors peculiar to all theatres of actual combat 
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that must be mentioned fully to appreciate the underlying mechanism of 
combat area neuroses Some are instinctive and inherent, whereas others 
are acquired, such as poor orientatjon, inadequate training, poor leadership 
and lowered morale 

Little need be said about fear in this discussion The average soldier 
knows that fear is a normal reaction He has been told that every normal 
individual is afraid, and that it is not disgraceful, in fact, it is a desirable 
attribute He receives a simple explanation of the biocliemical changes pro- 
duced by fear, and how the body mobilizes adrenalin and glycogen, and how 
the organism goes on the alert as the result of increased nervous tension 
He IS told how to master that fear The primitive herd instinct is explained 
to him He understands why he prefers to fight alongside of men whom 
he knows and trusts He is taught how to meet the enemy when he is alone, 
on his own He knows the enemy is also afraid and he is scliooled in how 
to outguess and outwit his adversary 

Because we have been a nonbelligerent people, and because we lack the 
fanaticism, hatred, and primitive destructive drive of tlie Nazi and Jap, it 
has been necessary to indoctrinate our soldiers with a bitterness and resent- 
ment, and to try to stimulate a hatred for the enemy based upon the atrocities 
committed on our soldiers and our allies by oui ruthless foe The morale 
of a fighting force is probably more important than any single factor in the 
production of neuroses in the combat area Following are some of the more 
important factois that affect the morale of a unit adversely 

Competent leadership is most important There is no place in our Army 
for an officer who cannot lead his men, fight for his outfit to get better mail 
service, more amenities and better food He must share m the hardships and 
deal firmly but fairly with his command He must inspire confidence and 
loyalty in the outfit He must make his men believe that tliey have the best 
outfit in the whole theatre, and his praise for things well done helps more 
than criticism for the mistakes they make He quarterbacks the team and 
runs the plays Sucli an officer will carry his group through many a tight 
place and they will have very few mental casualties If he is the first to jump 
into a slit trench and get tlie jitters, a mass panic may result Unfortunatel} , 
anxiety and panic ai e highly contagious emotions 

The long inactive periods, awaiting action, the monotony of isolation in 
a restricted sphere, the lack of mail, or worse still, the receipt of letters from 
home which worry the soldier, particularly those ^^'hlch describe illness, 
financial or domestic troubles, are most demoralizing Letters of Gomplaint, 
and description of strikes at home, fabulous incomes of the friends who arc 
not in the serMce, all create resentment and bitterness and make the soldier 
say, “What the hell am I fighting for^” 

Prolonged overseas service \Mth sIoai promotion, a lack of social and 
sexual outlet, inadequate entei tainment and recreational opportunit) have 
an accumulative effect and establish an insidious background for a real mental 
“blow-up ” We see a progressn e irritability and restlessness at first, later a 
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listlessness, and lack of initiative approaching apathy When the soldier 
stops griping there is trouble ahead 

All of these more intangible, yet important phases of a lowered morale, 
are commensurate with the time the soldier spends overseas I am doubtful 
if we can create the necessary spark by any method of indoctrination unless 
It IS combined with a prolonged rest or furlough m some civilized and normal 
community far removed from battle — ^preferably home If it were practical 
it would be most desirable to remove the entire team as a unit 

The feeling of insecurity provoked by many of the above factors estab- 
lishes a fertile soil for the superimposed ego regression Psyclioneurotic 
escape patterns naturally develop m those who succumb to these intrinsic and 
extrinsic stimuli 


Conclusions 

1 As a nation, involved in a global war, we find ourselves fighting for 
others rather than against an enemy We lack the fanaticism, hatred and 
primitive destructive drive found among those countries either bent on the 
acquisition of territor}' and the pillage and destruction of their enemy, oi 
those nations with their back against tlie wall trying to preserve their homes 
and prevent the rape and murder of their beloved ones 

2 Our fighting men, as a class more intellectual, consequently more 
sensitive, and subject to emotional lability, are fighting many thousands of 
miles from home under conditions of great physical hardship, because of a 
sense of duty This altruistic motive would be insufficient for a less intelli- 
gent people In spite of all this we have no greater incidence of neuropsy- 
chiatric disability than our allies or enemy We simply recognize and admit 
their existence and treat them 

3 Acute emotional breaks occur under combat conditions and are the 
direct result of fatigue, exhaustion, and the strain in combat Normal people 
are victimized Early treatment in the combat areas restores most of these 
people in a matter of days to a full duty status The fact that so few cases 
of this type recur, unless resubjected to similar prolonged engagements undci 
the same conditions, is indicative of a benign illness The animal organism 
has suffered both a physical and mental depletion of energy that renders it 
helpless Temporarily, these men have reached then elastic limit of en- 
durance and collapse Rapid revitalization physically and artificially induced 
mental rest brings about a return of a normally functioning unit The 
prognosis is excellent Tins condition docs not merit the application of a 
psychiatrically stigmatizing name or term Even those patients ^^ho pass 
through our chain of evacuation to the zone of interior because of a more 
prolonged coin alcsccncc continue to show improvement as their boat ap- 
proaches our American shore 

4. Continued impro\emcnt and many rcco\ cries take place in our con- 
\alcsccnt hospitals and reconditioning centers here at home We can be 
extremely optimistic about these cases and can even offer a good prognosis 
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for most of the less malignant psychoneuroses that show evident preinduction 
signs of psychological tiaumata From experience, we are convinced that 
we are seeing many more recoveries among our psychoneurotic casualties 
from overseas than aie to be found among the same group of more deep- 
seated maladjusted individuals who never went abroad The latter group 
are more malignant and refractory toward treatment 

5 The inci eased incidence of psychiatric disorders is often indicative of 
lowered morale Factors that lower morale have been discussed 

6 Preventive psychiatry, proper orientation and indoctrination before 
combat are essential to the maintenance of a high morale and a decrease in the 
incidence of psychiatric disabilities The importance of having psychiatric 
guidance in combat areas is obvious The role of the psychiatrist as a staff 
officer of the tactical commandei must be emphasized 

7 I am convinced we have the finest fighting force, the best informed, 
the most intelligent, and, therefore, the greatest military power on earth 
What we have lacked in zeal and fanaticism, factors which, in the light of the 
enemy wanton waste of human life, seem stupid, we have gained by intelli- 
gent planning and tactical execution, thus conserving the lives of our fighting 
men and preserving oui American way of life 



NEUROPSYCHIATRIC ' COMPLICATIONS FOLLOWING 

SPINAL ANESTHESIA* 

I ^ 

By H Edward Yaskin, M D , and Bernard J Alpers, M D , 

Philadelphia^ Pennsylvania 

The advantages of spinal anesthesia under certain restrictions are so 
obvious and the results obtained from its use so excellent that one can appre- 
ciate the popularity of this valuable anesthetic measure However, from 
time to time, there have appeared m the literature reports of patients who 
have developed neurological complications occurring immediately after or 
remotely following tlie administration of a spinal anesthetic The state- 
ments in the literature are extremely contradictory as to the frequency with 
which such nervous sequelae occur Emmett ^ reports he had no neurological 
sequelae in 1415 cases, and Foss and Schwalni' state that in 3,000 cases 
they have never seen the slightest evidence of peripheral neuritis or sensory 
or motor disturbances They quote Pemberton to the same effect On the 
other hand, White-Morquecho,® Peirson and Twomey,* Ferguson and Wat- 
kins,® Hammes,® Kamnion and Baker, ^ Lindemulder,® Hyslop,® Brock, Bell 
and Davison and others have recorded definite instances of neural diseases 
following the administiation of a spinal anesthetic Hyslop gives 0 5 per 
cent as the incidence of sequelae m the central nervous system Jarmen 
gives the incidence of paralysis as one in 10,000 cases Loeser believes 
that an inflammatory syndrome affecting isolated peripheral nerves is more 
frequent than is realized He reports five cases in one year Egorova “ 
reports 128 cases of which involvement of cranial nerves took place in 3 2 
per cent, sphincter disturbances in 13 8 per cent, diminution or loss of tendon 
reflexes in 15 6 per cent, and paresis of the lower extremities m 4 6 per cent 
riiese complications were not associated with preexisting nervous lesions 
A review of the literature and the personal experiences recorded by 
Crilcliley,’ ' and Light and his colleagues’® suggest that neurological com- 
plications occur much more frequently than is commonly supposed Nervous 
complications of the most varied tj'pes may follow the use of spinal anes- 
thesia Clinically, the neurological complications display gicat diversity and 
range from cranial ncr\c palsies and peripheral mononeuritis to transverse 
mjelitis and enccphaloni} cHtis Among isolated cranial nerve paralyses, uni- 
lateral or bilateral abducens palsy is most frequent In\olvemcnt of the 
optic, oculomotor, trigeminal, facial, auditory and hjpoglossal nerve has 
also been reported Lesions of the cauda equina, myelitis, myeloradiculitis, 
aseptic meningitis and cnccphalonnehtis ha\c been recorded Thus, almost 

*Delj\crc<t tK.i'orc a Rcftonal Mcctintj of the Amcricati College of Phjsicnns at Pliil.i- 
iklplua, D(‘iu»lKr 15, 

Prom the DetnrtnKul of Xeurolngj, JoiTtr'.on Mtdicil College, Philaflclplua 
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any part of the cential nervous system may be affected A survey of the 
literature makes it apparent that a wide variety of neurological complications, 
either immediate or remote, mild or severe, temporary or permanent, may 
follow spinal anestliesia 

In the past few years we have been concerned with a number of neuro- 
logic and psydiiatric problems in which the question of a relationship to a 
previously administered spinal anesthetic was pertinent We are reporting 
SIX personally observed instances of neuropsychiatric complications follow- 
ing spinal anestliesia We are also describing a case of metastatic spinal 
cord neoplasm which came to light following spinal anesthesia in whicli the 
anesthetic agent was for a while suspected as being the cause of the myelitic 
syndrome These cases are presented not as a disparagement of a very 
valuable, if not indispensable, form of anesthesia, but with the intent to 
emphasize the necessity of looking for and recognizing complications, and, 
if possible, preventing them 


Case Reports 

Case 1 H McK, West Jersey Homeopathic Hospital Syndrome of cauda 
equina neuritis, conus medullans and lumbosacral cord involvement immediately after 
pontocaine spinal anestliesia Poor recovery after four years 

Hisioty The patient, a male of 48 years, was admitted to the Hospital and was 
operated on for a ruptured duodenal ulcer on November 6, 1940, under spinal anes- 
thesia A solution of 1 5 c c of pontocaine hydrochloride plus 1 5 c c of glucose 
solution was injected m the tliird lumbar interspace The administration of tlie 
anestliesia and operation were uneventful The next day he complained of lack of 
sensation in his lower extremities He had incontinence of urine and feces On 
examination he was found to have a flaccid crural paraplegia with absence of deep 
tendon reflexes His physician found the patient had a loss of all sensory perception 
up to a point above the symphysis pubis 

Examimtion On Februarj' 19, 1941 tlie patient was examined by one of us 
(HEY) The cranial nerves were normal The muscular power, reflex activit>, 
and sensation of the upper extremities and trunk were normal A flaccid crural para- 
plegia existed with bilateral foot drop The patient was able to execute feeble con- 
tractions of tlie sartorius and quadriceps femons groups of the right tliigli However, 
tlie remaining muscle groups, especially the hamstring muscles, were completely 
paralyzed There was early atrophy of the involved muscles The deep tendon 
reflexes of the lower extremities were absent The abdominal reflexes were present 
and equal The cremasteric and gluteal reflexes were absent Sensory examination 
revealed a radicular type of sensory loss in the lower extremities and complete anes- 
thesia of tlie genitalia and saddle area There was anesthesia in the radicular zones 
innervated by roots L-1 to S-5 inclusive on the right There was hjpalgesia and 
thermhj'pesthesia in the radicular zones Lr-1 to L-3 inclusive on the right Vibratorj 
perception was lost up to the level of the first lumbar dermatome segment Position 
sense was lost in the toes of both feet The anal sphincter was atonic There w’as 
an indw'elling iirinar} catheter in situ witli an attached tidal drainage apparatus 
Clinically the patient presented a sjTidrome of seiere oiuda equina neuritis with 
involveincnt of die conus medullans and lumbosacral cord 

LSbotatory Data Because the patient had been a painter for 30 jears the pos- 
sibility of lead intoxication w’as imcstigated Repeated blood cjtolog> studies re- 
icaled normal findings Red blood cell stippling was neier discoiered Blood and 
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spinal fluid serologic tests were negative Roentgenologic studies of the long bones, 
the sacral spine and the pelvis were all negative Rectal examination and sigmoido- 
scopy yielded negative findings Analysis of blood for lead gave findings which sug- 
gested tliat the patient had a “mild active phase of partially delayed chronic plumbism ” 
The lumbar puncture, done on November 20, 1940, yielded clear, colorless fluid under 
an initial pressure of 160 mm of water The spinal dynamics were normal The 
total protein content of tlie spinal fluid was not determined 

Course Six months aftei his operation the patient was again examined He 
could now contiol urination by voluntary effoit He could perceive the sensation of 
a full bladder When he got this sensation he could, by compressing his abdominal 
wall, initiate urination He also had a retuin of subjectiv'^e sensation in his rectum 
and by straining could effect defecation He still had a flaccid paraplegia which was 
complete except for the ability to execute motor movements of a slight degiee with 
the muscles of his right thigh Bilateral foot drop peisisted He complained of 
sharp, shooting pains in both legs and, occasionally, m his genitalia He had de- 
veloped early contractures of both knee joints Theie was atrophy of tlie posterioi 
thigh muscles and gluteal muscles, more marked on the left side The deep tendon 
reflexes were still absent in the lower extremities The sensory disturbances found 
at tlie time of the first examination still persisted The patient has not been seen since 
the last examination, but a verbal report recently received states that the man still 
has a crural paraplegia, more than four years aftei its inception 

Discussion The question of plumbism as a possible etiology of the sudden 
paralytic syndrome was raised by a few of the examiners However, from the onset 
01 symptoms, almost immediately after spinal anesthesia, which we know can be 
occasionally followed by neurological complications, we may conclude that the caud.i 
equina neuritis and conus medullaris involvement were directly caused by the toxic 
action of the anesthetic agent used The possibility of a preexisting cauda equin.i 
neoplasm, primary or secondary, which may have come to light coincidentally at the 
time of Ills operation was ruled out by pioper laboratoiy studies The couisc of the 
neuiologic picture in this patient emphasizes the poor prognosis which we may expect 
in some of tlie cases of post-spinal anesthesia myeloradiculitis 

Case 2 C T B , Jefferson Hospital Syndrome of conus medullaiis and cauda 
equina invohemcnt immediately after metv'caine spinal anesthesia Poor recovery 
after two jears 

liislory The patient, a female of 53 years, was admitted to the Hospital three 
muntlis tifter she de\ eloped symptoms of numbness of the medial aspects of the but- 
tocks and perineum together with incontinence of feces and frequencj of urination 
These synqitoms had their inception immediately after an operation for cystocele and 
rectocele under met) came spinal anesthesia in June, 1942 The dosage of anesthetic 
agent used is unknown ImmcdiatcK after the operation she had to be tatlieteri/ed for 
IS dajs and she was incontinent of her feces Since then she has had urgency of 
urination, unnarv dribbling, “pains” in her vagina, and fecal incontinence 

Eranunaiiun On September 23, 1942 the neurological examination disclosed 
impairment of sensation (pm prick and icmjierature) over the perianal region, over 
the perineum, and over the posterior .ispcct of the upper thighs and buttocks, con- 
forming to dermatome distribution of roots S-3 to S-5 inclusive Ihis 5<iddlc area 
sensor V disturbance was more nnrkcd on the light side Rectal mcontmcncc was 
present Clmicallv, the patient prc->entcd a svndrome of cauda equina and conus 
medullaris mvolveincnt 

I.ahoralcry Dale, On September 27, 1942 the rectal and proetoscojnr evanima- 
tums di‘-clnsed fair tone of the anal sphincters and nothing abnormal m the rectum 
t,\^^nscopic cxnnmntmn at tins time revealed a rnarltdlv hvpeitrophicd .md traliecu- 
latid bhdder v uh evidence of some lo-'* of umction of the‘ t\te*rn.nl sphmcttr Cvsto- 
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metric examination revealed a hypertonic rather than a hypotonic bladder Roen 
genologic studies of tlie lumbosacral spine were negative Examination of the urinai 
tract by intravenous urography was negative Blood cytologic studies and urinalys 
yielded normal findings No lumbar puncture was done, hence no spinal fluid e; 
amination was made 

Cowse It was thought the patient had a cauda equina syndrome involving tl 
distal sacral roots In view of the precipitous onset following spinal anesthesia, tl 
disturbance was considered toxic in origin The patient was seen for reexaminatic 
on March 24, 1943 She complained most of severe burning pain m the vagina whic 
she stated was present since operation Urinary and fecal incontinence were sti 
present as was the numbness in the saddle area Her bowels failed to move withoi 
a laxative More recently, she had noticed a heaviness of her feet and difficulty j 
walking Examination at this time revealed a weakness of dorsiflexion of the le 
foot and an absent ankle jerk on tliat side The sensory impairment found on h< 
previous examination was less definite She now displayed a great deal of emotioni 
instability Her condition was regarded as being psychogenic in origin and she W£ 
given electrocerebral shock treatment With three such treatments no improvemei 
was noted The patient was readmitted to tlie Hospital on November 30, 1943 wit 
die previous complaints Neurological examination again revealed loss of pain an 
temperature sensation along the inner aspects of the thighs and around the am 
(radicular zones S-3 to S-5 inclusive) This finding was unassociated with an 
muscle atrophy Proctoscopic and cystometnc examinations demonstrated an am 
sphincter of normal tone and a hypertonic bladder respectively Lumbar punctut 
yielded clear, colorless fluid under an initial pressuie of 130 mm of water Th 
spinal fluid dynamics were noimal The blood and spinal fluid Wassermann an 
Kahn reactions were negative Tlie spinal fluid total protein was 31 mg per cen 
The patient continued unimproved 

Discussion The immediate onset of bowel and bladder sphincter disturbance 
following spinal anesthesia makes the conclusion inescapable in this case, that th 
patient experienced a toxic lesion of the conus medullaris and cauda equina Th 
peculiar sphincteric disturbances are probably accountable by a conus lesion, wherea 
her subjective and objective sensoiy disturbances indicate an element of cauda equin 
neuritis As in many cases of a chronic, incapacitating illness, tins patient developei 
psychogenic symptoms which at one tune dominated her clinical picture and gave th 
misleading impression that tlie entire clinical syndrome might be psychogenic in nature 
Tlie possibility of a cauda equina or conus neoplasm was ruled out 

Case 3 LB, Jefferson Hospital Syndrome of incomplete tlioracic trans\ers 
myelitis with spastic crural parahsis immediately after procaine spinal anestliesia 
No recovery after one year 

History The patient, a male aged 5^ yeais, was admitted to the Hospital fou 
months after he developed sjmptoms of a spastic crural paraplegia On October f 
1943 he had been operated on for a left inguinal hernia at the Cooper Hospital unde 
spinal anestliesia A solution of ISO mg of piocaine dissohed in spinal fluid i\a; 
injected in the third lumbar interspace The administration of the anesthesia an< 
the operation were uneventful Two days after the operation he complained of numb 
ness which descended from tlie hips to tlie toes He also noticed an inabilitj to mo\« 
his legs which became progressivelj worse After his discharge from that liospita 
he soon discovered he could not move his legs at all The numbness persisted Nt 
bowel or bladder djsfunction developed On February 18, 1944 the patient was ad 
nutted to tlie Jefferson Hospital He had a spastic crural paraplegia 

Examination The cranial nen'es were normal The muscular power, refle' 
actnitj and sensation of the upper extremities were noniial He had a market 
extensor spasticitj of tlie legs He could not flex the legs and could only feebly flo 
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the feet He was unable to walk except with crutches The patellar and Achilles 
tendon reflexes were overactive He had bilateral ankle clonus but no pathological 
reflexes Pain, temperature and vibratory sensation was lost below the fourtli 
thoracic dermatome segjment on the right and below die fifth thoracic dermatome 
segment on the left Position sense was impaired in the toes of both feet The 
saddle area was involved in the sensory loss 

- Labotatoiy Data Lumbar puncture at the Cooper Hospital on November 29, 
1943 yielded clear, colorless fluid under an initial pressure of 148 mm of water The 
spinal fluid dynamics were normal The Pandy test was negative The spinal fluid 
cell count revealed two red blood cells and one white cell per cu mm The blood and 
spinal fluid Wassermann reactions were negative At Jefferson Hospital roent- 
genologic studies of the cervicothoracic and lumbosacral spine were negative Re- 
peated lumbar punctures failed to give any evidence of fluid block The spinal fluid 
total protein was 70 mg per cent The blood cytology, blood chemistry and urinalysis 
studies were negative The blood and spinal fluid serological tests were negative 
Cotnse There was no improvement or progression in the patient’s clinical 
picture during the year following its inception 

Discussion The patient developed a spastic paralysis which appeared immediately 
after spinal anesthesia He stated his symptoms progressed for five to 10 days and 
then became stationary At the time of tins report he had an incomplete transverse 
myelitic syndrome at the T-4 and T-S spinal cord level Possible spinal cord neo- 
plasm, syphilitic myelitis and intramedullary hemorrhage have been excluded The 
obvious diagnosis remaining is that of spinal anesthesia toxic myelitis 

Case 4 M S , Jefferson Hospital Syndrome of pi imary lateial scleiosis with 
spastic crural paraparesis immediately following procaine spinal anesthesia No 
recovery after one year 

History The patient, a female of 48 years, was admitted to the Hospital two 
months after she developed symptoms of a spastic crural paraparesis On Octobei 
14, 1943 she had been operated uppn for a left inguinal hernia at tlie Cooper Hos- 
pital, under spinal anesthesia A solution of 120 mg of procaine dissolved in spinal 
fluid was injected in tlie third lumbar interspace The administration of the anes- 
thesia and the operation were uneventful. Immediately after the operation she 
experienced frequence of urination which persisted for a week, then cleared At the 
came time her legs felt weak and her calves felt cramped When she attempted to 
get out of bed her legs felt weak and stiff The w'eakness and stiffness persisted and 
increased in degree On January 24, 1944 she was admitted to the Jefferson Hospital 
Ctamnmtwii The cranial ner^cs w’ere normal Ihe muscular power and reflex 
actnitj of the upper extremities and trunk w'ere normal Theic was a marked 
extensor spasticitj of her legs, more marked in the left leg She was barely able to 
w alk because of the spastic paraparesis The deep tendon reflexes w’cre hyperactive in 

the lower extremities and there were bilateral Chaddock’s and Babinski's signs present 
The abdominal reflexes were absent All sensorj modalities w'ere preserved 

Laboratofy Data Lumbar puncture jicldcd clear, colorless fluid under an initial 
pressure of 110 inni of water Spinal fluid djnamics wcie normal One cell per cu 
mm was tound Ihe spinal fluid total protein was 46 mg per cent The blood and 
spinal fluid Wassermann and Kahn reactions were negatne Blood cytology, clieiii- 
isirj Studies and urinal>sis v ere ncgatisc Roentgenograms of the lumbosacr.il spine 
and pchii, were norm.nl To nile out the possibilits of an c.xisting spin.nl cord tumor 
sninnt Iipiorfol mvclograplis was performed I Ins stud> failed to rcieal an> spiii.il 
cam! block 

Colors,* One >tvr ifler the onset of her spastic pir.nparesis she showed no rt- 
Her dis ibilits was as marlctl as when mic v .i« first examintil 


rot rn 
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Discusstou There can be no doubt tliat the patient experienced a post-spinal 
anesthetic toxic myelopathy The interesting feature is tlie production of a clinical 
sjTidrome of a primary lateral sclerosis with only pyramidal tract involvement 

Case 5 A K, Jefferson Hospital Onset of hysterical “paraljsis'' of lower 
extremities one year after spinal anesthesia Experience during spinal anesthesia 
utilized in the hysterical conversion mechanism Good recovery with sodium amytal 
narcosis 

Htstoiy The patient, a female aged 31 years, was operated upon April 26, 1943 
for an acute gangrenous appendicitis and a papillary C3'stadenocarcinoma of the right 
ovary, under continuous spinal anestliesia The initial dose of tlie anesthetic was 
100 mg of novocaine In all, she received 450 mg of this drug The administration 
of the anesthesia and the operation were uneventful She was readmitted to the Hos- 
pital on August 9, 1944 with the historj' tliat in February, 1944 she developed an 
inability to walk She became extremely apprehensive, developed pain over the pre- 
cordium and was possessed with the fear that she would never be able to walk again 
Examimtton The patient was reluctant to get out of bed to walk When she 
did, her gait was a bizarre shuffling, twisting one which has been described as hysterical 
astasia abasia The motor power in all her extremities was preserved The deep 
tendon reflex activity was normal in her lower extremities All the sensory modalities 
were presen'ed Emotional instabilily was marked 

Laboratory Data The blood cytologic and urine studies were negative The 
blood Wassermann reaction was negative The electrocardiographic tracings were 
normal Roentgenograms of tlie lumbosacral spine revealed no abnormalities 

Course When tlie history was presented the possibility of a delayed spinal anes- 
tliesia toxic myelitis was entertained However, tlie neuropsycliiatric examination 
made it obvious tliat we were dealing with a case of anxiety neurosis in which the 
patient had developed a hj'sterical "crural paraparesis ” In talks witli hei it became 
clear that she had unconsciously utilized her spinal anesthesia experience m tlie past 
in the psj'chogenic formation of her present gait disability Sodium am>'tal narcosis 
was utilized in the psychiatric treatment of her condition One narcosis session was 
sufficient to clear her hysterical gait disturbance Witli furtlier ps^xhotherapy the 
patient recovered from tins disability 

Coutse The case is interesting in that it indicates how an emotionally unstable 
individual may utilize tlie experience under spinal anestliesia later to develop a hys- 
terical “paralysis” of tlie loiver extremities 

Case 6 H T, Jefferson Hospital Onset of hj'sterical “spastic paresis” of 
loiver extremities immediately after spinal anesthesia Good recoiery with electro- 
cerebral shock therapy 

Histoiy The patient, a female aged 32 years, was operated upon August 14, 
1943 in tlie Cooper Hospital for a chronic inflammatory peh ic condition under spinal 
anesthesia A solution of 10 mg of pontocaine dissoKed in 10 per cent glucose was 
injected in tlie tliird lumbar interspace Tw’o days after the operation she de\ eloped 
a sensation tliat the toes of her feet weie trj'ing to curl under Shortlj thereafter hei 
legs became stiff When she tried to walk her legs w'ere stiff and weak At tunes 
she developed chronic tremors of both lower extremities The spasticitj of her legs 
seemed to increase and the episodes of clonic tremors of her extremities occurred 
more frequentlj' She had innumerable otlier somatic sj mptoms such as numbness of 
her feet, itching sensations, taclucardia and insomnia She was admitted to the 
Jefferson Hospital on ^larcli 28, 1944 

Examination The patient w’alked with a stiff-legged mincing gait which wa« 
certainlj’’ not the gait of a spastic paraparesis Motor actiiitj was nonnal in all 
muscle groups The reflex actuitj was increased in all the extremities, but equal 
There were no pathological reflexes All seiisorj modalities were preser\ed On 
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numerous occasions she developed clonic tiemors of both lower extiemities while in 
bed The patient was very tense and apprehensive It was felt she was suffering 
from hysteria and her gait difficulties were in the nature of conveision phenomena 
Laboiatoiy Data Blood C 3 'tology and urine studies were negative The blood 
Wassermann reaction was negative Because of hei acute anxiety state no spinal tap 
was done 

Cowse The patient was suffering from a severe psychoneurosis precipitated by 
a complicated psychosexual conflict Her conversion syndrome was no doubt con- 
ditioned by her subjective experiences under spinal anesthesia Sodium amytal 
narcosis therapy was attempted but did not achieve desired results Hei incapacita- 
tion was so great and her conflict so fixed that she was subjected to electrocerebral 
shock therapy After five such treatments her syndiome cleared With psycho- 
therapy she has maintained her improvement 

Discussion This case is similar to the preceding one except that the conversion 
occurred almost immediately after the spinal anestliesia Again, a patient with 
psychogenic illness conditioned her hysterical gait upon her previous subjective 
experience with spinal anesthesia 

Case 7 EM, Jefferson Hospital Syndrome of radicular pain and lapid 
progression of a transverse mj'elitis a week following procaine spinal anesthesia 
Suspicion of toxic anesthetic myeloradiculitis Real etiology metastatic broncho- 
genic carcinoma to coverings of cord and brain 

History The patient, a female of S3 years, w'as admitted to the Jefferson Hos- 
pital three months after the removal of her gall-bladder at the Cooper Hospital She 
w'as operated on under spinal anesthesia A solution of 150 mg of procaine dissolved 
in spinal fluid w'as injected in the third lumbar interspace The administration of 
the anesthesia and the operation were uneventful After the operation she developed 
shaip pains in the back and right extiemities Two weeks later she noticed numb- 
ness ot the legs At about this time she developed w^eakness of the lo\ver extremities 
'I he numb sensation ascended to the lumbar region and she became incontinent of 
urine With the onset of the paralysis of her legs she had burning and tight con- 
stricting sensations around her upper abdomen She was returned to Cooper Hos- 
pital and finally transferred to Jefferson Hospital Additional history w'as then ob- 
tained that the patient had severe back pain which appeared at the same time as her 
right upper quadrant pain prior to her operation The suspicion was entertained by 
liLi plnsician and surgeon tliat she had experienced a mjelitic sj'ndrome due to the 
toMc action of the spinal anesthesia 

Examination Ihc patient was seiisorially clouded and her responses slow and 
confused There was marked weakness of the muscles of the arms and hands She 
had a complete flaccid paraKsis of her legs w'lth absence of all deep tendon reflexes 
I here was conqilcte loss of all sensation below' the lc\cl of the fourth thoracic 
derniatome k\el Position scn«!e was absent in the toes of both feet She was in- 
continent of urine 

laboratory Data Blood cjtologj' studies rescaled a sc\cie secondary anemia 
'Iht blood calcium lc\el w.is 10 2 mg per cent and phosphate w'as 2 2 mg per cent 
Spiinl puncture jicldctl a small amount of gelatinous xanthochromic fluid which 
clotted on standing 'I he initial pressure wa«: 40 mm of water Spinal fluid d\nam]C> 
ii'dic-'tcd an almost complete block Roentgenograms of the lumbosacral spine were 
m’srati^c Films of the skull showed the presence of «cvcral inctast.ico to the cal- 
\ iruim Pilins of the right femur rescaled the presence of a pathologic tr.ictiire 
through tlie upper third of the f< moral <haft 

( o.trsi On rcMCv of her hi'-lorj and ntnirological findings .m e\tramcdtillar\ 
rncta'«* vtK rnalignatiCj vis smmediittlj sjspcctcd The Instore of radicular p.iin 
a'lt'diting he" spmil arcs he'll, the npid clinical progression ot hc" mjcditic sjn* 
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drome, and the debility of the patient indicated a rapidly extending lesion sucli as a 
malignancy to tlie coverings of tlie spinal cord The mental picture of the patient 
also directed attention to the possibility of metastasis to the brain The patient be- 
came stuporous and died four days after her admission 

Necropsy The important finding at necrops}' was a bronchogenic carcinoma 
of the right upper lobe of the lung There were metastases to the mediastinal, lower 
abdominal and pehic lymph nodes, to tlie liver, kidneys, fourth and eighth thoracic 
lertebrae, left ilium, right femur and skull Neuropatliological study revealed a 
metastatic lesion in the left frontal lobe of the brain and the dura of the spinal cord 
was infiltrated with a hard firm neoplastic mass This metastatic neoplastic dural in- 
filtration was most marked at tlie lei el of the ninth thoracic spinal cord segment 
Discussion When tlie patient was obsened by us the diagnosis of a metastatic 
malignancy to the spinal canal was not difficult to make However, the case is a good 
example of the concomitant spinal lesion tliat may exist, or preexist, when spinal 
anesthesia is given The fact tliat a neurological syndrome appears shortly after the 
administration of spinal anesthesia does not permit omitting a thorough investigation 
for other possible etiologies 

Comment 

In all of the first four cases whose postanesthetic toxic neural comjih- 
cations were definitely established, the cocaine derivative used was known, 
one received pontocaine, two procaine and one metycaine The sites of in- 
jection weie the lumbar subaraclinoid spaces between the third and fourth 
lumbar vertebrae or lower In this series tliere was an instance of trans- 
verse myelitis, two cases of cauda equina neuritis and conus medullaris in- 
volvement and a case of pure pyramidal tract involvement The time elaps- 
ing between the spinal anesthesia and the appearance of the neural com- 
plications was almost immediate in all cases In one of the four cases the 
neurologic disturbances appeared witliin two to five days after the anestlietic 
Clinically all of these cases of post-spinal anesthetic neural complication 
showed little recovery after periods ranging from one to four >ears The 
spinal fluid showed no diaracteristic picture There was no pleocytosis or 
increase in spinal fluid total protein except in the tliird case 

One of our reported cases emphasizes the fact that occasionally spinal 
anesthesia ma) be falsely accused of causing neurological disturbances This 
fact IS further illustrated by the case reported by Pemberton Two of the 
cases in our series ar-e presented to indicate the t)pe of psjchiatric compli- 
cation one may encounter after spinal anesthesia in individuals predisposed 
to develop conversion hysteria immediately or lemotelj^ after their anesthesia 
expel lence 

Chnical Sequelae Stimulated by these experiences, we in\estigatcd the 
literature to determine the vaiious reported neurological sequelae of spinal 
anesthesia Hyslop has grouped the nerv'ous sequelae according to ^\hcther 
they are of a focal or a general character, the former being subdn ided into 
the remote_and the adjacent tjpes For the purpo<5es of this report it 
might be best to discuss the neurological sjndroines in their approximate 
order of frequency 



192 H EDWARD YASKIN AND BERNARD J ALPERS 

Headache Headache is one of the most frequent complications of either 
spinal anesthesia or lumbar^ puncture With Critchley we feel tliat this 
symptom occurs so often as scarcely to warrant its inclusion among the tiue 
neurological complications Light and his coworkers, from a survey of 
many articles, report the incidence of headache ranges from 0 1 to 83 per 
cent The majority fall within the range of 1 to 25 per cent, comparable to 
that following lumbar puncture It appears that headaches after spinal 
anesthesia seem to differ from the post-puncture headache in their greater 
frequency, in a gi eater liability to a severe and protracted course, and in the 
occasional development of complicating features, such as meningism or 
cranial nerve palsies 

Cranial Nei ve Involvement Paralysis of the abducens nerve constitutes, 
according to the literature, the commonest nervous complication In 1906, 
Becker and Landow reported such cases In 1910 Reber,^® m addition to 
his own cases, reviewed the literature and found 36 cases at that time 
Blatt®° in 1928 had collected 78 cases of abducens palsy following spinal 
anesthesia, and during the same year, at the Surgical Congress in Pans, 10 
additional cases were reported, making a total at that time of 97 cases in all 
Since 1928, approximately 30 cases have been reported In 1937 Critcliley 
reported two such cases Hayman and Wood reported two cases in 1942 
Critchley’s cases are typical of those reported in that the paralysis developed 
some days after the anesthetic, in association with severe headache In both 
cases the ocular paresis was bilateral, although unilateial cases have more 
often been reported Anderson stated that abducens paralysis may occur in 
from a few minutes to two weeks after the time of the injection of the anes- 
thetic agent It may be accompanied by photophobia as in some of tlie cases 
of Fa\\ cett *■ Chiene’s 30 cases varied m onset from the ninth to the 
t^^elflh postoperative day and the duration was from three weeks to six 
months Ashworth’s patient completely recovered in eight weeks In the 
cases of Rollct and Berard ■' the paralysis lasted for from one week to four 
months In Haj man and Wood’s two cases the palsy cleared in about three 
\\ceks Hence, one can conclude that this lesion is usually transient and 
clears up in the course of a few dajs to months 

Other cr.inial ntr\c palsies have been occasionally reported Jacqneau 
has lecorded optic atrophj and White-Morquccho ® described transitory 
amaurosis in a case Other authors ha\c recorded lesions of the trigeminal, 
f.icial, auditory, and h)poglo‘:sal ner\'cs Paralysis of the seventh, eighth, 
and ninth cranial nerves has been obser\ed by Angelescu and Tzocaru *' 

Cauda liqmua and Conus MeduUans Levons This tjpc of sequel has 
been recorded frequcntlj m the literature Bolli Critchle) and Ferguson 
Iioint out that the s\ndromc is one which might easily he oxerlookcd, espe- 
cialh when represented chiefly by urmar\ retention and sacral analgesia 
'J hus. White-Morquecho reported 19 cases of slight bladder paresis and anal 
incontinence in si\ patients, m a series of o\eT 3,000 cases of spinal anes- 
the-ia lCg<»ii>\a in a «*ollection of 180 eases found sphincter disturbances 
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m 13 8 per cent and a diminution or loss of the deep tendon reflexes of the 
lower extremities in 15 6 per cent Critchley reported eight cases and 
Ferguson and Watkins recorded 14 cases characterized by bowel and bladder 
sphincter disturbance, and signs such as sacral sensory loss and alteration 
m the tendon reflexes of the lower extremities More recently, Peirson and 
Twomey'* have recorded a case and reMewed the literature They point 
out tliat in these cases the most striking and most serious symptom was im- 
mediate retention of urine, followed at a later period by incontinence The 
patients continued to have residual urine and difficulty in urination foi 
periods var}nng from several weeks to more than two years The less 
serious S3anptoms in this group (although it was the most seiious in otii 
patient, C B ) consisted of loss of anal tone, an area of saddle anesthesia 
and diminution or absence of the deep tendon reflexes of tlie legs In some 
cases cystometric and c3'stoscopic studies were made after a period of several 
montlis and the patients were found to have trabeculated, h3^ertonic bladders, 
associated with a variable amount of residual urine Ferguson and Wat- 
kins found that complete urinary retention developed after operation in all 
tlieir 14 cases except one whose bladder disturbance was incontinence on one 
occasion The period of complete retention varied from about one week 
to a montli, and was followed b3' incontinence The latter was usually of 
short duration (a few weeks), but in two cases ^\as still present after more 
than two 3’eais Jncontinence of feces lasted less than one month in six 
cases In three patients it lasted about three months, and m one about six 
months A sense of numbness in the saddle area was still present in some of 
the patients three years after operation In three of Critchle3 ’s eight cases 
the S3'mptoms of this S3mdrome showed some clinical evidence of improve- 
ment m tliree weeks, in four otliers, however, S3'mptoms persisted without 
cliange up to the time of death Brock, Bell and Davison’s fifth case re- 
gained the abilit3' to take a few steps five months after the onset, but the 
sphincters and sensor3'^ and reflex status remained unchanged This evidence 
of permanent damage is present in the two cases reported b3' us Kamnian 
and Baker " reported similar experiences in three cases, as liar e Silva “* and 
Boisseau *® 

New if IS and Radiculitis Loeser^- has reported five cases of peripheral 
neuritis affecting isolated peripheral nerves which he had seen in one 3 ear 
He IS of tlie opinion that this is a more frequent complication than the litera- 
ture i\ould indicate In his series of cases, three had invohement of the 
ulnar nerve, one of the sciatic and one presented paresthesias and sensoiy 
clianges of both lateral cutaneous nerves of tlie thigh He felt the original 
process was an arachnoiditis, the inflammator3 process extending to the cord 
and ultimate^ involving the peripheral nerves from one to three weeks after 
the administration of anesthesia Brock. Bell and DaMson 111 their scries 
include a case of lumbar radiculitis which appeared three weeks after the 
spinal anesthesia Jones has reiiorted a case of sciatic pain lasting six 
months Critchlc3' described a case of sacral radiculitis which came on 24 
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days after the anesthesia Lmdemulder ® regards pains in the extremities as 
constituting the commonest sequel In three of his cases pain m the legs 
persisted for several months and 'was associated with maiked tenderness of 
the muscles As a rule, in most of these reported cases, the symptoms im- 
proved gradually and full recovery occurred Many writers, such as Blatt, 
Dassen,®^ Anderson and Critchley, report the presence of lancinating pains, 
anesthesias and trophic changes However, m these cases there was usually 
evidence of a more widespread morbid process affecting the roots and cord, 
in the nature of a myeloradiculitis Anesthetic areas of the body may be 
the site of complicating trophic disorders including,' of course, seveie bed 
sores Hyslop has described two cases in which a herpetiform eruption ap- 
peared over the lumbar dermatomes after spinal anesthesia 

MyehUs, Menmgomyelihs and Myeloradiculitis In a smaller group of 
reported sequelae there is evidence of a more widespread morbid process 
affecting the cord, and, on occasions, the meninges and roots at a higher 
level Cases of transverse, diffuse or ascending myelitis have been repoited 
following spinal anesthesia Smith observed a complete transverse mye- 
litis in the ninth thoracic segment which appeared on the seventeenth post- 
operative day Franke described two such cases with permanent paralysis 
Degeneiative myelitis has been reported by Nonne and Demme Devraigne 
and his co-authors®® had a case of quadriplegia of transient duiation fol- 
lowing anesthesia Maclachlan has lecorded a case of disseminated en- 
cephalomyelitis and Donovan and his collegues ® have described a case of 
nienmgomychtis following spinal anesthesia In the fifth case lepoited by 
Brock et al a toxic myelopathy occuned Necropsy revealed apparent 
softening of the cord at the twclhli thoracic and first lumbar levels Ovei 
a wider longitudinal extent there were found changes m the myelin sheaths, 
«iMS cylinders and gha, most marked at the periphery and also at the loot- 
entry zones Hewer ” described a patient who developed a myelitic syn- 
drome after peicdine anesthesia Nine months later a laminectomy was pei- 
formed revealing a constricting band of adhesive aiachnoiditis around the 
lower pan of the spinal cord and the upper portion of the cauda equina 
Improvement occurred after operation Kamman and Baker have recently 
reported a case of flaccid paiaplegia immediately following spinal anesthesia 
which resembled a similar case recorded by Koster and Weintrob ‘® 'I he 
nccrop-sy on the patient of Kamman and Baker disclosed an adhesive lepto- 
meningitis of the middle and lower thoracic spinal cord. In some areas this 
membrane had become Inalini/ed In this area of the cord the posterior 
columns were leplaced by a large area of softening I'lic remaining white 
and grfij matter was *?cverel\ damaged Demychnization was prevalent in 
the posterior and lateral columns of the lower thoracic, lumbar and sacral 
^l.gmenl^ of the spinal cord nainnic> recorded two eases which manifested 
thcni'-eh<.> with a syndrome of a slowly ascending nuehtis Both de\clope‘<i 
exidiuccs of '•pinal Ihiid block One of the was explored and a dense 
jwcln leptomeningitis was found for the entire distance of the cord e>pose<l 
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at laminectomy Hammes concluded that inflammatory and fibrotic changes 
had developed m the meninges due to the anesthetic An extension of tins 
process with subsequent involvement of the spinal cord cii dilation explained, 
he thought, tlie clinical syndrome of a slowly ascending myelitis Brain and 
Russel reported a somewhat similar case following spinocaine anesthesia 
The spinal fluid was normal eight w'eeks postoperatively The patient died 
16 weeks later and pathologic examination revealed a massive softening of 
the spinal cord up to the twelfth thoracic segment, with inflammatory reaction 
m tlie pia, and perivascular clianges Another example of this type of com- 
plication IS offered by the sixth case m the senes reported by Brock et al 
This patient developed a cauda equina neuritis following spinal anesthesia 
During the next 29 months a transverse myelitis and radiculitis developed, 
whicli ultimately proved fatal The clinical com se was characterized by long 
periods during which tlie condition was stationaiy^ With subsequent exacei- 
bations higher levels of the cord become involved They suggest that tlie 
original chemotoxic effect on the spinal cord b}- the anesthetic may have 
devitalized the neural tissue so that other factors, such as a dormant virus, 
may have become attive and caused further involvement 

Focal Cerehal Lesions It is difficult to say in any case in which hemi- 
plegia occurs after spinal anesthesia that it was definitely due to the anes- 
thetic agent Ciitchley described a patient who developed mental symptoms 
and a transient hemiplegia immediately following spinal anestliesia He 
suggested the possibility of cerebral angiospasm or a small thrombosis, due 
in part to an associated vasculai disease Behrend and Riggs*" and 
Watter reported similar cases The first authors felt the sequel was due 
to a relative cerebral anoxia produced by an alteration in blood pressure oc- 
curring as a result of the effect of the surgical operation and of the anes- 
tlietic on a patient with impaired cardiocirculatory efficiency Watter 
stressed tlie factor of stagnant anoxia caused by spinal anesthesia as the pre- 
cipitating factor Otlier cases of hemiplegia following spinal anesthesia have 
been recorded by Arnheim and Mage,** Schreiber,*® Bona *“ and Yamanuti *' 

Meningitis The occurrence of meningitis following spinal anesthesia is 
perhaps the most easily explained of all the complications and can be pre- 
vented by aseptic tedinic 

Aseptic meningitis following spinal anesthesia has been recorded b\ 
Brock, Bell and Davison in the same way as it has been reported \er} oc- 
casionally as a complication of simple lumbar puncture (Re}noIds and 
Wilson *®) 

Ncinological Disease Pi capitated by Spinal Anesthesia Preexisting 
disease of the central nervous system is given as a contraindication to spinal 
anesthesia by some authors It is a well recognized fact that the first clinical 
manifestations of some clearh defined nerv'ous disorder may date from a 
severe trauma, operation or confinement It is an accepted fact that cerebral 
tiauma may precipitate, aggiavate or accelerate the degenerative pi'oeess of 
- general paresis or cerebral arteriosclerosis Spinal anesthesia may also be 
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a precipitating agent in the evolution of certain neurological affections 
' Hamrnes,® based on his experience, concludes that the depressing effect on 
tlie circulation of the anesthesia and the hemolytic and myelitic action of 
the toxic drug may hasten an underlying degenerative process and increase 
the clinical symptoms Gritchley cites a case of multiple sclerosis and an- 
other of progressive muscular atrophy the first signs and symptoms of which 
came on almost immediately after spinal anesthesia Synder and Synder 
record a case of meningovascular syphilis which flourished clinically im- 
mediately following the anesthetic experience Other instances of acute 
onset of central nervous system syphilis after spinal anesthesia are reported 
by Faure-Beauhieu,®“ La Cava,®^ and Donovan and colleagues ''® Hammes 
also reports two cases of neurosyphihs (tabes dorsalis and paresis) which 
were precipitated by spinal anesthesia This author admits that he has 
obseiwed several patients with tabes and one with cei ebrovascular syphilis 
who did not show any increase in the neurological syndrome following spinal 
anesthesia for abdominal surgery In his paper Hammes also records a case 
of multiple sclerosis and one of posterolateral sclerosis, secondary to per- 
nicious anemia, where the clinical progress was 'unusually rapid and marked 
following spinal anesthesia Although no definite conclusions can be drawn 
as to the causative relationship, these cases demonstrate that the chemotoxic 
effect of the various spinal anesthetics may piecipitate symptoms and ag- 
gravate preexisting neurological disease 

Pathogcnesi<! of the Neiuological Sequelae Numeious observers and 
experimenters have reported the postmortem changes in the central neivous 
system follo^^^ng spinal anesthesia Pathologic changes have been reported 
by Nonne and Demme, Spielmcycr, Lindcmulder, Maclachlan, Brock, Bell 
and Davison, Brain and Russel, and others The lesions observed aie usu- 
ally degenerative changes in the cord, demyelinization and atrophy with 
evidence of glial reaction, together with a varying degree of meningeal reac- 
tion M}clomalacia was found in the cases reported by Brain and Russel 
and by Kamman and Baker Chronic adhesive arachnoiditis and pachy- 
meningitis ha\c been present at necropsy associated with the above findings 
of toxic nnclitis 

From the cxpennieiital work done there is positive cMdencc that various 
cocaine derix.itives have a toxic destructive effect on nerve tissue when 
injected intiathetalh Wossidlo '* found changes in the ner\e cells up to 24 
hours after subarachnoid injection of procaine in rabbits and dogs 'iVaiisi- 
lory changes in nerve cells had also been reported by Van Lier Da\ is and 
his associates,®* after injecting a series of common anesthetic substances 
intrathccnll) in dogs, found \ariou<! cliangcs uhich made tlitm conclude that 
these drugs had a lumohtic and m>eIol\tic action on the spinal cord '1 ht\ 
re|iortcd the following changes 

1. A \ar\mg degree of meningeal inflamin ition as a constant finding 

2. Changes m the ganglion cells 
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3 Swelling and fragmentation of the axis cylinders with degenerative 
changes in the fiber tracts It was noted that the degenerative and cellular 
changes weie inconstant in animals allowed to live 90 days or more but that 
the meningeal reactions were constant and marked Spielme;yer had previ- 
ously reported essentially similar obseiwations in his experimental animals 
and had concluded that there was a direct toxic action on the axon cylinders 
with subsequent secondary retrograde degeneration of the ganglion cells In 
line with his conclusions are the pathological findings reported by Brock and 
co-workers in a case of acute myelitis following spinal anesthesia There 
was extensive destruction of the myelin sheaths, axis cylinders and glia, 
mostly at the periphery of the cord and at the zones of entrance of the 
posterior roots The ganglion cells of the anterior and lateral horns i\ere 
also slightly involved Lund)' and his co-workers studied the changes in 
the spinal cord produced by a dose of procaine sufficient to cause permanent 
and fatal paralysis They found peiipheral degeneration of the m)elm in 
the anferior, lateral and posterior columns of tlie spinal cord Haven ®“ in 
his experiments found an inflammatory reaction of the meninges similar to 
that which had been reported by Davis and his co-^\orkers, which in the oldei 
animals reached a stage of fibrotic scarring McDonald and Watkins 
reported that intiathecal injections of spinal anesthetic solutions in cats in 
concentiations commonly employed clinically, though in relatnely larger 
doses, could produce lasting paralysis comparable to lesions of the cauda 
equina On the other hand, Koster and Kasman ere unable to demon- 
strate any pathologic changes in the spinal cord of autumn frogs or in human 
cords after spinal anesthesia 

In spite of tlie accumulated repoits of postmortem material and experi- 
mental woik, the question of etiolog)' in many of the neurological sequelae 
of spinal anesthesia remains unsettled In most of the cases the neural 
syndromes so speedily followed the intrathecal injection of the spinal anes- 
thesia as to suggest a direct chemotoxic effect of the cocaine derivatn es on 
the neuroaxis It must be emphasized, however, that the direct chemotoxic 
effect does not entirely explain the causation of many of the neural com- 
plications There is the fact that the great majoiity of patients operated 
upon under spinal anesthesia do not develop neurological sequelae Further- 
more, the cases leported in which the interval between the anesthesia and the 
onset of symptoms is relatively long, suggest the possible mter\ention of 
other factors This consideration is also pertinent in the reported cases of 
remote complications of spinal anesthesia such as isolated cranial ner\e 
invoh ement oi focal cerebral damage The suggestion is presented by some 
writers that some of the nervous sequelae are due merely to the actnation 
of a latent morbid process within the nervous sjstem or b) actnated latent 
organisms of low toxicity w'hicli produce a low grade ineniiigitis This t)pe 
of pathologic process might explain the cases in which the neurologic syn- 
drome IS progressne after spinal anesthesia Here one must as«:unic that 
the original chemotoxic effect pernntted other factors (mcus^) to operate 
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on neural tissue devitalized by the anesthetic Behrend and Riggs emphasize 
tliat the anoxia caused by the circulatory depression following the anesthetic 
may be the underlying factor in the production of cerebral neurological 
sequelae especially in the presence of impaired cardiocirculatoiy efficiency 
Watter also believes that the stagnant anoxia caused by spinal anesthesia, in 
the presence of chronic anemia, heavy premedication or other factors which 
help further to impede the utilization of oxygen, can produce cerebral com- 
plications Brock and his colleagues feel there may be a tissue sensitivity to 
the cocaine derivatives in certain individuals which predisposes them to the 
development of neurological complications There is, of course, no way of 
determining whether or not a patient’s nervous tissues are oversensitive to 
the cocaine anesthetics 


Summary and Conclusions 

Six cases of neuropsychiatric complications associated with spinal anes- 
thesia are reported Four of these cases occurred immediately following 
the use of the anesthetic agent and present syndromes of serious m)'elitic or 
myeloradiculai nature Little or no recovery occuired in all Two of the 
reported cases were in the nature of conversion hysteria “paialysis” of the 
lower extremities The conversion mechanism was conditioned by the pa- 
tient’s subjective experience with* spinal anesthesia A case of metastatic 
spinal cord neoplasm, which came to light immediately following spinal anes- 
thesia, is presented to illustrate the importance of keeping in mind the possi- 
bility of preexisting neurologic disease when evaluating the lole of spinal 
anesthesia in the causation of postoperative neurologic sequelae 

From this study it is obvious that neurological complications of great 
diversity, cither immediate or remote, mild or severe, temporary or perma- 
nent, may follow spinal anesthesia Undoubtedly many complications aie 
not recognized and some arc not reported in the literature 

Serious complications in normal individuals are relatively infie(|uent 
.ind in properly selected cases spinal anesthesia holds an important and almost 
indispensable place in the surgeon’s armamentarium 
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ATROPHIC ARTHRITIS ASSOCIATED WITH 
SPLENOMEGALY AND LEUKOPENIA* 


By Francis N Hatch, M D , San Francisco, Cahforma 

i 

In 1924 Felty ^ reported tlie cases of five adults who had atrophic arthritis 
associated with splenomegaly and leukopenia ,The age of the patients 
ranged from 45 to 65 years Their arthritis was generalized, relatively 
benign, and of at least two years’ duration All patients had suffered recent, 
marked weight loss Each had a palpably enlarged spleen that was firm and 
non-tender Three of the five had enlarged axillary, inguinal or epitroclilear 
lymph nodes, and all had some degree of yellow-brown pigmentation of the 
skin, diiefly on the exposed surfaces Four of the patients had a slight 
microcytic anemia, and their leukocyte counts varied between 1,000 and 
4,200 Felty considered that there were two possible explanations for this 
unusual combination of findings in persons suffering from a very common 
basic disease (1) “The several features are manifestations of one patho- 
logic process, caused by a noxa which simultaneously affects the joints, the 
spleen, and tlie blood leukocjrtes (and in three of the five cases the lymph 
glands)’’, (2) “The syndrome is merely the confusion of two separate clini- 
cal entities, occurring coincidentally in tlie same individual ’’ If the second 
explanation were correct, it would be necessary to assume the arthritis to 
be independent of the rest of the complex, and Felty thought this to be 
unlikely “on the law of probability alone ” Therefore, he stated “ one 
IS more or less forced to tlie conclusion tliat tins syndrome is a distinct clinical 
entity, of whidi the outstanding symptoms are those related to the joints, 
and the outstanding signs are the enlarged spleen and tlie blood picture ’’ 
Since the appearance of Felty’s paper 23 cases have been reported under 
the name of “Fely’s syndrome ” It is certain that a far greater number 
has been observed Throughout these records the validity of this sjTidrome 
as a distinct clinical entity is challenged, either through expicssed or implied 
uncertainty Unfortunately mucli of the material presented, and this in- 
cludes all of Felty’s original cases, has been studied without benefit of biopsj 
or autopsy examination The value of these discussions is correspondingly 
lessened In other instances, one of whicli must be included in the cases to 
be presented m this report, thorough tissue study has failed to provide a clear 
explanation of the morbid forces responsible for the clinical observations 
Three patients with the essential features of Felty’s cases were seen at 
Lagfuna Honda Home m die past year It is the purpose of tins paper to 
present the clinical and autopsy studies of this group and briefly to rei lew 
only those earlier discussions that contained pathologist’s reports, thus, con- 
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elusions may be made that might aid somewhat toward an ultimate sound 
evaluation of the several features which compose this syndrome 

Case Reports 

Case 1 The clinical course of J C , white male laborer and watchman, was fol- 
lowed continuously at the out-patient clinics of the University of California Hospital 
and at Laguna Honda Home from June 29, 1933 when, at tlie age of 53, he was first 
seen at the Clinics with a complaint of stiff ankles of two and one half years’ duiation 
His family history was witliout significance His past and systemic histones levealed 
that he had had no serious childhood diseases, tonsillectomy at an early age, “rheu- 
matism” in his feet when 29, acute gonorrhea at 20, and again at 49 In the past he 
had been a “heavy drinker ” He still smoked heavily but used no drugs 

In 1931, 'at the age of 51, he first noted pain and swelling of his left ankle 
This was two and a half years after his last attack of acute gonorrhea During the 
following two years his shoulders, elbows, ankles, and fingers were affected at times 
by pain, swelling, redness Despite an adequate diet he lost 22 pounds between Mai ch 
and June of 1933 During the preceding two years he had received physiothei apy and 
injections of an unknown material 

His physical examination in June, 1933, showed a rather pate skin without ab- 
noimal pigmentation He was edentulous, his tonsils were absent, and his lieait, 
lungs, abdomen, and spine were normal He had no enlarged lymph nodes His 
forearm and shoulder muscles were moderately wasted The ankle joints were swollen 
and showed bony enlargements All joints of the extremities were stiff, the knees 
were limited to 90 per cent of normal motion, and the shoulders to 70 per cent The 
elbows weie partially ank>losed The fingers showed early deformity Roent- 
genographic studies were reported as “atrophic arthritis of the elbows,” and n “com- 
bin.ition of atrophic arthritis and flat foot” Gemto-unnary examination failed to 
find any cMdencc of active gonorrhea His uiine was negative, hemoglobin 94 pei 
cent, red cells 4,650 000, white cells 12,320 with normal distribution of cell types, blood 
Wasserinann and Kahn reactions negative 

In No\ ember, 1933, he was seen in the skin clinic where a diagnosis of psoriasis 
was made and Fowler’s solution prescribed His arthritis was tre.ated with six in- 
jections of tjphoid \accinc in Julj, 1933, from this time until 1942 he w'as given 
repeated series of bod\ bakes and physiotherapy and frequent intravenous injections 
of ascorbic acid IIis course showed periodic improvement and relapse In Novcni- 
bei, 1937, his spleen was first palpable, and his leukocjte count, which had prcMously 
been between 7,760 and 12 320 was then 1,600 to 3,500 At this time his blood tine 
acid level w.is 3 1 mg pci cent, urine negative, pbenolsulfonphtbalcin clearance 62 per 
cent Lirge Ivinpb nodes were felt in the axillae and smaller ones in the inguinal 
regioiF I'rom 1937 until September 1913, he continued to be ambiilatorj and suf- 
ferec! occasioinl exacerbations of both bis arthritis and psoriasis During this period 
a rose twrigal test indicated nomi.il li\tr function, a complete gastrointestinal roent- 
gen-raj strit-. was iKg.att\e, marrow obt lined bj stern, d puncture showed nwJer.itc 
nucloid b>pt ri>kf>ia, blood platelets were rtpcatcdlj reported as normal, though no 
tot'd counts arc recorded, a mild bvpocliromic anemn and a d< finite leukopenia 
fierM'ted 

On Scjittmlier 1, 1*U3, he *'v renched his right kmc” During the ne>t week 
this became jnintV. sv nllcti. -’ll I intcnstK inflamed lie was admitted to the I-iguna 
llmid I infinitirv «Mi Si ptcmlier 7 v ith a fevtr of 103 6" F ICxamination of llu head 
Ti'.ck and tb*r">\ \ a* witboit sujmficant finding * 11,0 spleen va*- firm, nou-tendei, 
.nd extended 10 to 12 ttirirwterv the left co'‘ d mirgin Small, indolent hniph 
V ere teh in Iwi b ar,d in tt • nuniind regio*,- The bands wire affected 
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especially by dironic artlintic enlargement of tlie metacarpo-phalangeal joints , though 
there was some stiffness of the mterphalangeal joints as well, fusiform deformity 
of tlie fingers was not prominent The wrists, dbows, shoulders, ankles, toes, and 

left knee were stiff in varying degrees, but none of these joints was tender The hips 

seemed unaffected The right knee joint was swollen, red, painful, and hot, there 
was some extension of tlie inflammation above the knee both anteriorly and posteriori}' 
In tlie next few days tlie right popliteal area became more indurated, red and tender, 
and a milder inflammation spread half way up the posterior tliigli Though the 
leukocyte count was only 2,320, sulfadiazine was prescribed against this apparent 
cellulitis The superficial signs of infection subsided moderately during the follow- 
ing week, but induration and tenderness persisted m tlie poplite^ space The leuko- 
cyte count on September 15 was 5,000 witli 75 per cent pobTOorphonuclear cells On 
September 18 the patient developed a maculopapular rash, and the sulfonamide 

tlierapy was discontinued On October 3 tlie popliteal space was clearly fluctuant 

The abscess was incised, and 700 cubic centimeters of pus were removed whicli con- 
tained streptococci of unclassified type Roentgenograms of the knee and femur 
levealed a dironic artliritis of the joint and no evidence of osteomyelitis of tlie bone 
On October 13 an incision was made from tlie posterior mid-tliigh to the popliteal 
space, opening all loculated collections of pus The wound continued to drain, and 
granulation tissue formed slowly Streptococci were regularly recovered from the 
smears Blood cultures taken September 25, September 27 and October 28 were 
negative A Congo red test performed on October 21 showed 63 per cent of the dye 
remaining in tlie plasma after one hour Because of a slightly bloody diarrhea during 
the first week oLNovember, stool examinations were made, these were negative 

During November and December the patient’s course was quiet, the wound was 
slo\Nly healing, and the drainage ^^as slight On January 5, 1944 his temperature rose 
suddenly to 104° F , and he became comatose He was moderately cyanotic, his neck 
was stiff, tlie lower left thorax was dull to percussion, and moist rales were heard 
tliere The abdomen ^\as negative except for the large spleen All reflexes were 
hypoactive or absent, and no abnormal reflexes were elicited The leukocyte count 
was 2,000 Spinal fluid was under normal pressure, clear, without cells or elevated 
protein The patient remained in coma, and tlie following morning both lungs were 
full of wet rales He died later in tins day 

The record of his blood studies is gnen in table 1 

Autopsy None of tlie joints was subjected to postmortem study The heart 
was of normal size The coronary vessels were widely patent, and the lahes were 
but slightly sclerotic There ivas some patchy fibrosis tliroughout tlie myocardium 
. but no evidence of inflammation The lungs had many adhesions on tlieir surfaces 
The bronclii ivere inflamed and contained purulent material There was patchy 
broncliopneumoma in each lung, and in some areas tins had progressed to frank abscess 
formation The liver weighed 2,600 grams, had a slightlj rounded margin, and ivas 
pale with a finely mottled appearance tliroughout Microscopicallj tlie parenclijnn 
was well formed with some slight fatty infiltration There was no increased portal 
fibrosis, although in tins area there w'as noted a diffuse leukocjtic infiltration com- 
posed niostlj of rather mature poliTiiorphonuclear leukocytes and a few' round cells 
The portal blood lessels and bile ducts were normal One portal lein contained an 
organized tlirombus The gall-bladder w'as large and contained stones Die pan- 
creas, stomach, bowel, and bladder w'ere without significant patliologic change The 
spleen w-eighed 1,600 grams The splenic veins w'ere widelj patent, and the arteries 
W'ere normal Microscopic examination showed tlie capsule and trabeailae to be 
relatneh normal, and the pattern of the organ was presera ed The sinuses were not 
unusual!} dilated Around the Malpighian bodies and the central arterioles there 
W'as an mriltration of a distinct, homogeneous, eosinophilic nntcnal which took the 
stain for anwloid and which occupied most of the areas of the Malpighian bodies 
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Table I 

Blood Studies of Case 1 


Date 

Hgb* 

Rbc»* 

Wbc ' 

Pmn 

Banded 

Small L 

Large L 

Mono 

Eos 

Baso 

8-28-33 

13 67 

4 65 

12,320 

70 




10 

■■ 


1 1-24-33 

14 50 

4 95 

7,760 

67 


18 


9 



3-13-34 

14 25 


7,950 

61 


38 




1 

6-11-35 

11 60 

4 56 

11,400 

49 

16 

17 


18 



11- 4-37 

14 84 

4 90 

3,500 








11-16-37 



1,600 


28 

24 

4 

5 



12-28-37 



2,650 

18 


•16 

56 

6 



1-11-38 

9 96 

3 46 

1,600 

26 


12 

46 

8 



1- 7-34 

12 70 

4 ’41 

2,520 

55 

7 

32 


3 



1-30-42 

11 80 

4 19 

2,200 








6-1S-43 

12 00 

444 

3,280 

58 

34 

40 

1 

1 



6-19-43 

12 69 

4 63 

4,160 

25 


15 

37 

22 

1 


7-27-43 

1412 

4 96 

1,840 

3? 


19 

42 

4 

2 

1 

9- 8-43 

12 10 

4 37 

2,320 

51 


22 

18 

8 



9-10-43 



3,420 








9-13-43 











9-15-43 




75 


8 

13 

3 

1 


9-17-43 



BiTT! 








9-29-43 

11 59 


H 1 

74 


18 

7 




10- 1-43 



HTTh! 

74 

12 

13 

8 

3 

2 


10- 4-43 




76 

16 

11 

10 

2 

1 


10- 7-43 



■n?! 

54 


17 

21 

6 

1 

1 

10-11-43 



4,720 

49 


16 

32 

2 

1 

* 

10-25-43 

10 40 










1- 5-44 

6 90 



42 


16 

33 

7 

1 



* Hemoglobin m grams per 100 c c of blood 
** Red cells m millions per cubic millimeter , 


The surrounding stroma showed some fibrosis and scattered plasma cells and lympho- 
c>teb, there was no evidence of abnormal cellular infiltration The adienals were 
of normal size ^\lth clear cortico-medullary distinction On section the pattern of 
these organs was found to be stnkingh deformed by the presence of a diflfiise in- 
filtration of an amyloid-slaining matciial that mainl} occupied the cortex Much of 
this material was extracellular and crowded out many areas of the coUical fascicular 
lasers* 'I he mcdullarj tissue was not abnormal The kidnc>s were normal on gross 
e\aminalion Microscopicallj their capsules appeared smooth, and the glomeruli 
sseic for the most part well jircseried and without c\idcnce of eiesccnt formation oi 
adhesions A few glomeruli, howe\cr, contained lualinized tufts which stained as ■ 
atinloid Ihe prostate was normal except for i.irc inflammatory cells Sections of 
lymph nodes were taken from imny parts of the body All of these h.id a well pre- 
served pattern with distinct Krnphoid elements In some areas the sinusoids were 
rather prominent and eontamed many cells apparently of the rcticiilo endothelial sys- 
tem Bone marrow specinmis v ere talen from iib, sternum, and vertebral bodies 
AH of the mirrow tissue ^howed a diftuse replacement by large sheets ot relatively 
uniform celN winch were of nio<!eratc si/e with a inodcratelv eosinophilic eytoplasiii 
and ustnlly v ilh vtsicu'ar nuciei 'I litsc cells v ere viry voting, and the alienee of 
more mature tells of tl'eir type iindi. tftur identity itmtrtam Occasional polymor- 
phonuclear Icidwcytcs vert* '■cert mature ctlB of the nv'OKvtic ••tn>*s were scant, and 
oiih rare hmphocytic cell ivpc v ere noted I rvthrorvttc hemopoiesis v.*”; nearly 
ab'cnt , s*'tite*'eal m''e'‘la’'y' vies V’er«* *een 

Coiiwu i.t 1 his ca<e pn '■etps -.cverpl problems First, the arthritis- wax 
ot (JeMlrfl t\p» During the F'st kw ve.ar'; of life tin’s process v as qlu(^cent, 
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and one is forced to consider it from tlie history and from tlie impressions 
of those cliniaans who followed the patient’s course during the time that 
the disease was most troublesome The patient had had two apparently 
separate attacks of acute gonorrhea, the first when he Avas 20, the last when 
he was 49 The first definite artliritis appeared when he was 51 , }et in his 
past history he mentioned ‘‘rheumatic pains in the feet” at the age of 29 
Gonorrheal arthritis most commonly begins within a few weeks after the 
onset of the primarj attack Howevei, it is well knoA\n that cases do occur 
many months, and even many j-ears, after the primar}' infection No evi- 
dence of active gonorrhea was present at the time the patient suffered his 
most acute joint inflammation The history of ‘‘rheumatic pains” at the age 
of 29 followed, at 51, by an acute, polyarticular arthritis which affected 
mainly the smallei joints is quite compatible with a diagnosis of atrophic 
arthritis On the bases of the clinical and roentgen-ray appearance of these 
joints and the course of the affection over a 10 year period orthopedic and 
medical consultants considered the arthritis definitely to be of the atrophic 
type 

The second problem is that of the splenomegaly This is readily ex- 
plained by the amyloidosis, which was sufficiently widespread throughout 
the organ to adcount for its enlargement However, there remains the ques- 
tion of how best to explain the piesence of tins amyloid deposit Several 
cases have been reported in Avhich chronic atrophic arthritis was found at 
autopsy to be associated AVith extensive amyloidosis These reports include 
five cases of cliildren afflicted with Still’s disease and at least three cases 
occurring among adults " Other patients in the older age group are men- 
tioned in various discussions concerned particularly with amyloid disease,’’ 
but in these the t>pe of arthritis is not stated or is uncertain None of these 
patients had a history of suppurative disorder, and none suffered from anj 
otlier disease that is commonly related to amyloid deposit In two of the 
adult patients prolonged courses of vaccine therapy were considered, on 
theoretic grounds, as tlie possible agent effecting the amyloid response ^ The 
patient under present discussion received some injections of an unknown ma- 
terial during his first two years of illness Subsequently he was given six 
injections of typhoid vacane, this ivas followed by parenteral vitamin C at 
frequent intervals foi a two or three year period His spleen was not pal- 
pable until five years after his first injections and four j-ears after his single 
course of tjphoid therapj Vitamin C is not an agent vhich is known to 
proAoke amj'loid deposit It seems unlikely that any of these agents A\as re- 
sponsible for the amyloidosis noted m the present case The patient’s final ill- 
ness. AAliich lasted four months, AA^as dominated by a large suppurating A\ound 
that resulted from a streptococcic abscess Though cases are mentioned in 
AAhich amyloidosis has developed A\uthm periods as short as four months, 
this experience is decidedly uncommon Furthermore, since it seems c\ idcnt 
that the am) loidosis awis the essential cause of the splenomegaK in this case. 
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it must have been present at least six years before the onset of his ultimate 
streptococcic infection 

The liver was affected by an apparently chronic, subacute portal hepatitis, 
but there was no evidence of true portal cirrhosis As congestion was not 
present in the spleen, the enlargement of this organ was presumably un- 
related to the liver disease 

The leukopenia, moderate anemia, and the microscopic appeal ance of the 
bone marrow are not readily explained Leukopenia occurs in otherwise 
uncomplicated chronic atrophic aithritis in percentages estimated from 0 5 
to 22 depending upon the strictness with which the term is defined® 
Anemia is more common The large numbeis of young cells in the marrow 
were of unidentifiable type, but the appearance of the marrow was not that 
of a leukemia Maturation of all leukocytes seemed depressed, and evidence 
of erythrocytic hemopoiesis was scant The factors responsible for these 
findings are unknown 


Ca<:e 2 M M , a 75 year old, white, German widow, entered Laguna Honda 
Home on March 13, 1943 because of incapacitating chronic atrophic aithiitis of 20 
years’ duration She was born in Germany, and came to the United States in 1913 
Her famib history was without significance She used neithei alcohol nor tobacco 
and had taken no drugs routinely other than aspirin ► 

In her past history there were no unusual cliildhood diseases She had had 
pneumonia in 1920 In 1934 she entered the San Francisco Hospital because of 
jaundice that followed a >ear of frequently recurring attacks of severe light upper 
quadrant pain There was radiation of the pain to the right sliouldei and inter- 
sc,ipular region Her liver w'as felt tw'O fingcrs’-brcadth below the right costal 
nurgiii 'Ihe spleen W'as not palpable A gastrointestinal series w^as negative, and 
the gall-bladder f.uled to visualize for roentgen-ray examination aftei the administra- 
tion of oral dje She had no anemia at this time, but the white cell count was 6,600 
with normal distribution of cell tjpes The jaundice subsided within a w'cek The 
patient had in.mj subsequent attacks of similar pain during the following jears, but 
jaundice did not recur She was again admitted to the San Francisco Hospital in 
l‘»36 bcc.iiisc oi a buccal ulcer that det eloped after the extraction of seteral teeth 
The ulcer healed slowlj, and a biopsy from its edge was icportcd only as “necrotic 
tissue” At this entry her li\cr was not palpable, but the tip of her spleen was felt 
10 centimeters below the left costal margin She had a microcjtic ntunna, and ibe 
white cell count was between 1,000 .and 3,500 with 50 to 69 per cent Ijmpliocjtcs 
Pentimdcntidc <tid not alter the cell count Her blood \\as‘-trni,*iin rt.iition wm*? 
nteaine but the K.nlin reaction w.as positiic 

In the sjsteinic bistors it was stated that in 1923 a prixatc plnsitian tre.ited her 
.irthntis with "iodides, nieri,ur\ ointment, and nialari i’ over a tvto to three niuntb 
periol 'ihe jiaticnt tonUl recall no chills resulting from the 'niilaiia” She denied 
.>n> knovletige of jphilitic mfecium, .and <tated tint her plu'-ici.m nude no mention 
in htr oi thi'' dtagno^'s 


Ills, prf-ent nin* «>• beg-*n in 1923 when she first Miffered from p'un tende'nie's, 
and iveMin,r thr ie‘ft '•Irmhlcr S^mn other joints were itTicicd, .and the <h‘'eMse 
p-ngresMtl T.'tptdh ihil v ttiiin o;i" vear of it' o.i'-ct there '• is pirtid anlvio'is of 
twvh tnpv and both kr.et 'n!e'''tiv was. in gtt.er.al, con trv.iMvelv bns'd upon rest 
die\ r.r 1 <^'<lic\I.Ue , 1 n* fo“i * f nrt.air ard of o ruit tnfe tvm v e'e ! o trotted Dtir* 
rn.' *' 2d ’‘v*'' nr'.rlv Vd of hf-r joints '‘ere .iMtcJed b\ arthntn, .ird i» 

tarMv n<ees 'irv to a'^Mit b» r to l-tgrrt Ho*"'* Horn 
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Physical Examination The patient was an elderly white woman witli evidence 
of moderate weight loss There was no fever The skin was pale and without 
abnormal pigmentation Ears, eyes, nose were negative The moutli was edentulous, 
and the tonsils atrophic There were no abnormal findings in the neck, lungs, or 
breasts The heart was of normal size and regular rhythm, a systolic murmur was 
heard over the entire precordium, a diastolic apical murmur was uncertain Blood 
pressure was ISO mm Hg systolic and 70 mm diastolic A smooth, non-tender livei 
edge was felt 4 centimeters beloiv the right costal margin The spleen was firm non- 
tender, and extended 8 to 9 centimeters below the left costal margin There were 
no enlarged lymph nodes The spine was rigid, with moderate tlioracic kvphosis 
There w'as ankylosis of all die jomts of the legs with flexion deformity of both knees 
The right knee was slightly swollen, warm, and tender The shoulders and elbows 
were almost completely anl^losed, the wrists were slightly swollen and stiff and the 
fingers, which showed marked fusiform swelling and stiffness, w'ere partial!) con- 
tracted 

Laboratory Hemoglobin 92 gm, red blood cells 3,760,000, white blood cells 
1,240 with 32 per cent polymorphonuclear cells, 35 per cent small lymphocytes, 38 per 
cent large lymphoc)rtes, 2 per cent monocytes Blood Wassermann reaction w'as 
negative, Mazzini positive Spinal fluid Wassermann negative, Pandy negative, Lange 
0000000000 Urine specific gravity 1 017, faint trace of albumin, no glucose or ace- 
tone, no casts, 8 white cells per high dry field Bromsulfonphtlialein test show'cd 
all dye to be removed from the blood plasma wuthin 20 minutes Blood non-protein 
nitrogen level was 31 mg per cent Congo red test at entry found 56 per cent of the 
dye remaining in tlie plasma after one hour, tins was repeated six months later at 
which time 74 per cent of the dye remained in tlie plasma at one hour The bleeding 
- time was five minutes, and tliree platelet counts varied from 90,000 to 120 000 
Sternal marrow obtain^ by puncture was too scant for adequate stud) Blood cell 
counts are showm in table 2 

Table II 

Blood Studies of Case 2 


Date 

Hab* 

Rbc** 

W'bc 

Pmn 

Band 

Small L 

Large L 

Mono 

Eos 

Baso 

6-11-27 

10 47 


EES* 

66 


34 





2- 2-34 

12 69 

4 40 

B ill 

54 


42 



4 


10-17-36 

8 20 

3 40 

B III 

35 

13 

52 

12 




10-18-36 



B : " 1 

36/ 

10 

53 

11 




10-21-36 

8 20 

3 80 

B • 1 

50 

43 

42 

8 




10-24-36 



K 1 H 








10-27-36 



B Ml 








10-29-36 



B Ml 








11- 5-36 

8 78 

3 90 

B M 1 

22 

5 

78 





3-16-43 

9 20 

3 76 

B ! [ 1 

32 


16 

50 

2 



4- 7-43 

9 04 

4 01 

B * • t 

24 


35 

38 

2 



8-26-43 

9 24 


B ( •) 

26 


38 

23 

5 

6 

2 

9- 1-43 

904 


Be* * 

26 


58 

16 




9-10-43 

9 63 


470 

20 


53 

19 


1 


9-11-43 


4 85 









9-13-43 











9-14-43 




42 


29 

17 


1 

2 

9-16-43 

8 33 


1.120 

41 


29 

27 


1 


9-21-43 

8 33 

4 07 


28 


38 

26 


6 

1 

9-28-43 

7 85 



23 


42 

28 




10-13-43 

6 90 


740 

32 


21 

37 

^9 

3 


10-25-43 

8 20 

4 08 

880 

52 


7 

31 

10 



11- 4-43 

6 70 


1,040 

62 


24 

12 

2 

I 



• Hemoglobin in grams per 100 c c of blood 
♦* Rbc in millions per cubic millimeter of blood 
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Course Aside from developing a severe decubitus over the sacrum m May, two 
months after entry, the patient’s condition was unaltered until August 25, 1943 when 
she suffered an attack of severe, sudden epigastric pain that was maximal to the left 
of the midline and radiated to the left shoulder The left upper quadrant and spleen 
were very tender The patient had a chill, and lier temperature rose from normal to 
102° F The fever and pain lasted seven da 3 'S , the white cell count on the second day 
was 1,360 Splenic infarction was considered as a likely explanation 

Two weeks later, September 9, 1943, the patient had a sudden onset of severe 
pain in the right upper quadrant with radiation of the- pain to the right shoulder 
She stated that this was similar to her previous "gall-bladder attacks ” She had 
moderate nausea and some vomiting Her temperature fluctuated between 99° and 
103° F over the next eight weeks Colic was severe for the fiist 24 hours, but the 
pain was dull and of variable intensity after that Both pain and tenderness persisted 
to some degree for two months She had no jaundice, and the ui me remained nega- 
tive Her white cell count during these last two months varied from 600 to 1,120 
Roentgenograms of the abdomen and excretory pyelogiams were negative 

During the first week of November she developed abscesses on the lateral aspect 
of each arm just above the elbows These may have been related to hypodeimic in- 
jections of codeine Fifty to 100 cubic centimeters of pus were removed from each 
abscess, culture from this material produced Staphylococcus albus and hemolytic 
Staphylococcus aureus On November 10 the patient became stuporous This pro- 
gressed to coma, and she died on November 15 with signs of bronchopneumonia m 
both lungs 

Autopsy Description of the body was the same as that given above except for 
increased emaciation Hca)t The size was normal, and the valves were competent 
The mitral valve contained several atheromatous plaques There was some athero- 
sclerosis of the coronarj lessels Microscopically the tissues were normal Luug^ 
I'lic left pleural canty showed numerous old, fibrous .idhesions, especially in the 
lower portion The bronchi contained thick, imicopuriilent fluid The right lung 
was moderately congested, the entire left lower lobe and part of the upper lobe con- 
tained numerous confluent zones of consolidation Microscopical! j' some of tlie con- 
solidated arc.is contained small abscesses Liver The lucr w'eighed 1,600 grains 
had a smooth c.ipsulc but a mottled appearance The anteiior edges were sharp 
B\ imctoscopic c\annnation the central \cms and adjacent sinusoids were widened 
and filled with blood In these areas tlie hepatic cells were necrotic, and there was 
mild infiltration witli leukocytes Groups of adjacent Ii\ct cells contained large 
fat \acuoles Ihosc cells near the portal spaces showed little .ilteration Gall- 
blatldci 1 he wall of the gall-bladder was quite thick, dense, and fibrous 'Hie 
bladder contained luitncrous pigment .uid cholcstcnn stones and thick, turbid blown 
bile The fundus of the gall-bladdci was adherent to the upper surface of the first 
po»-iion of the duodenum whe‘re\ apparently because of pressure of a kirgc stone there 
V .is a tistula oi 1 5 centimeter diameter between the g.all-bl.iddcr ,uid the duwlemim 
riit ga'l-bkiddcr v.is .ilso .idherent to the gastro-hepatic omentum, which showed 
eo-isidemblc jearntu' I Ins stir surrounded the portal scin at the point where it 
rccc’ved the splenic \ein 'Jhe litter \ein was grcntly dihtcd throughout its 'length, 
inf’sttritig between 1 5 and 2 0 centinietcrs m dnmeter No thrombosis vas present, 
and no true obst-uclion coaid be tleinonstraO'd. b’lt it seemed p > -.tblc tint the •^carrini' 


Mitglil li.'se pirtnMs ronstrieiid thi-^ et-sil i>plct>' Ihi sjihtn veiglied 1,0^0 
rrat.is wris iirnt liui rourd''d edges, and mitdi of it' nt* -.al sun ice is^s .idlurenl to 
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spaces were moderately filled with blood There was no unusual degree of reticulo- 
endotlielial proliferation or fibrosis The pulp contained large numbers of lymphocytes 
and macrophages, with fewer eosmophiles and neutrophiles Kidneys These showed 
moderate arteriosclerotic changes Stomach There was evidence of moderate 
atrophic gastritis Intestines There were multiple diverticula of the small bowel 
Endootne Glands None of these showed significant pathologic changes Aorta 
Marked atlierosclerosis Left Knee Joint The cortex of the bones was thin, and the 
cancellous bone extremely soft and fragile The joint was completely obliterated by 
connective tissue and bony proliferation, and the patella was fused to the anterior 
surface of the femoral portion of the joint Microscopically there was seen a small 
area wheie an irregular bit of abnormal joint cartilage remained. There was no 
evidence of residual inflammatory reaction Striated Muscle (left tliigh) The in- 
dividual muscle fibers were indistinct, and both the longitudinal and transverse 
striations ^^ere absent The few remaining nuclei were long, thin, and atrophic 
Popliteal Net VC The nerve consisted mainly of collagen bundles and fat cells The 
nerve bundles present were small and atrophic , the myelin sheaths showed considerable 
vacuolization Bone Marrow Specimens were taken from the femur and vertebrae 
That from the femur was composed largely of congested and hemorrhagic fat and 
contained a few small hemopoietic foci of botli myeloid and erythrocytic activity 
The spinal marrow was hyperplastic and contained few bone trabeculae and fat cells 
The majority of the cells were of the myeloid series, and all stages of development 
were represented Many myeloblasts, promyelocytes, and eosinophilic myelocytes 
were noted Cells of tlie erjlhrocytic senes tended to be scattered rather than ar- 
ranged in tlie usual foci, and tlie nucleated red cells varied greatly in appearance 
There were a feu typical normoblasts, but tlie majority had larger, round nuclei of 
less hyperchromatic appearance Man> of these corresponded with megaloblasts 
The number of megakaryocytes seemed to be reduced 

Comment This patient’s arthritis was definitely of the atrophic type, it 
was chronic, u idespread, severe, and associated with progressive emaciation 
She had no enlarged lymph nodes, and abnormal pigmentation of the skin 
was wanting Microcytic anemia, marked leulcopenia, and splenomegaly 
were persistent during the last seven years of life The factors that caused 
the anemia and leukopenia are uncertain, but as in case 1 these findings were 
associated with a hj^perplastic bone marrow that showed evidences of eryth- 
rocytic maturation arrest However, in the present case myeloid hema- 
topoiesis was active in the marroAV A few patients belonging to this general 
group described by Felty have been subjected to splenectomy because it was 
thought that the abnormal spleens might have been, in an unexplained man- 
ner, responsible for the low while cell circulation and the anemia 

In tire present case the leukopenia and splenomegaly developed between 
1934 and 1936 In 1933 the patient had frequent attacks of tjpical gall- 
bladder colic Early in 1934 she was studied during one of these attacks 
that was associated with jaundice She continued to have occasional bouts 
of right upper quadrant pain, and this complaint was present rather con- 
stantly during her last tuo months of life Ho\\e\er, the attack in 1934 
seems to ha\e been the most severe, and it was the onl) one during uhich 
icterus was present At autopsj' the choice} sto-duodcnal fistula appeared 
to be of relatively recent origin and caused by pressure of a large stone that 
was still present m the fundus of the gall-bladder The (.xtreme dilatation 
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of the splenic vein seemed definitely to be related to the older scarring of 
the gastro-hepatic omentum to which the gall-bladder was adherent Patho- 
logic examination of the spleen revealed no abnormality other than typical 
congestive splenomegaly It seems logical, therefore, to conclude that the 
splenomegaly in this case resulted from constriction of the splenic vein by 
scarring of the gastro-hepatic omentum, the omental scar was an inflam- 
matory reaction to the adherent gall-bladder that had been a focus of 
chronic infection at least three years before the splenomegaly appeared 
The striated muscle studied in this case is not properly comparable to 
specimens studied m some cases of cliromc atrophic arthritis, for it was taken 
from the left thigh just above the ankylosed knee joint Degeneration and 
atrophy were anticipated findings The biopsies obtained by Curtis and 
Pollard® from 12 cases of chronic atrophic arthritis were taken from 
muscle groups remote from afifected joints Their cases were evenly dis- 
tributed among those with and without splenomegaly and leukopenia They 
noted a similar pathologic alteration in nearly all specimens from each group 
increase in the interstitial nuclei of the muscle fibers, and small perivascular 
infiltrations throughout the muscle They interpreted these changes as 
evidence that chronic atrophic arthritis is a generalized infectious process 
rather than a disease that confines its effects to the joints and adjacent peri- 
articular tissues This concept has long been accepted by Hench and others 

Case 3 D P , 72 year old white American housewife, enteied Laguna Htfnda 
Home June 19, 1944 because of incapacitating atrophic arthritis Her family history 
was without significance She had taken no drugs, and had used neither alcohol noi 
tobacco during her life Aside from common childhood diseases she had no serious 
illness other than arthritis Her systemic history contributed no pertinent information 

Present Illness In 1911, at the age of 39, she first noted soreness of the feet 
Soon the joints of her hands and feet were swollen, red, and painful Slowly and 
intermittently other joints were similarly affected The course of her illness was 
characterized by remissions and exacerbations of arthritic inflammation Fifteen 
years after the onset of her illness her hands and feet became permanently deformed 
By 1932 she was bed-ridden and remained so During these last 12 years she de- 
veloped severe contractures with increasing skeletal deformity She followed several 
dietary regimens without benefit, there was no history of parenteral therapy In the 
three months preceding hei entry to the hospital her hands, feet, and legs became 
increasingly swollen, her appetite failed, and she became helpless 

Physical Exanitnahon An elderly white woman, - emaciated, with stiff, con- 
tracted extremities She was afebrile The skin was dry, loose, and non-pigmented 
There were numerous decubiti over the body — on shoulders, hips, and buttocks Ex- 
amination of ears, eyes, and nose was negative Snags of a few teeth remained in 
the lower jaw The tonsils were atrophic There were no palpable cervical lymph 
nodes The thyroid was not felt The thorax was symmetrical, and there were a 
few moist rales at the left lung base The heart was not enlarged, the rhythm was 
regular, and there were no murmurs The liver edge was firm, non-tender, and was 
felt just below the rib-cage in the right upper quadrant and in the midline The 
spleen was firm, non-tender and extended 6 centimeters below the left costal margin 
There were small, hard lymph nodes in both inguinal regions Rectal and pelvic 
examinations were not performed The spine was rigid and had a marked thoracic 
kyphosis There was muscular wasting in all extremities, and a slight edema of the 
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hands witli more pronounced edema of the legs and feet The fingers showed marked 
fusiform deformity with extreme joint destruction, many of the phalanges of both 
fingers and toes seemed completely disarticulated Partial to complete ankylosis was 
present in the elbows, knees, and hips, flexion contractures were present in all ex- 
tremities 

Laboratoty Hemoglobin 5 85 grams, red blood cells 2,510,000, white blood cells 
2,040 witli 60 per cent polymorphonuclears (8 per cent of which were banded), 9 per 
cent small lymphocytes, 18 per cent large lymphocytes, 11 per cent monocytes, 1 per 
cent eosinophiles, 1 per cent basophiles Platelets 231,000 Blood urea 60 mg per 
cent Total blood protein 5 68 gm per cent Congo red test 86 per cent of dye 
remained in tlie plasma after one hour Urine cloudy, specific gravity 1 018, trace 
of albumin, no sugar or acetone, occasional hyaline and granular casts, 3 white cells 
per high dry field 

Cow sc On tlie day aftei entry the patient slipped frpm tlie side of tlie bed and 
fractured her left femur Two days later she developed rales in both lungs, a fever 
of 102° to 104° F , and died on June 24, 1944 The day before her death tlie white 
cell count was 5,160 Because of her fracture a coroner’s autopsy was ordered 

Autopsy Thorav Each pleural cavity contained about 100 cubic centimeters of 
free fluid Lungs There was a fibrinous exudate over tlie pleural surface of each 
lung, evidence of moderate atelectasis, but no sign of pneumonia in the sections 
studied Hcmt This organ was moderately enlarged The coronary arteries were 
markedl> sclerotic, but no evidence of occlusion was noted The myocardium showed 
no discrete scarring Livo This was not weighed, but was judged to be one and 
one-fourth times noniial size The edges w'ere rounded Microscopically there W'ere 
no cirrhotic changes, but there w'as moderate cloudy swelling of the cj'toplasm of the 
hepatic cells . Spleen This w'eighed 700 grams and on gross section was of reddish 
color, slightly fibrous, and without apparent lymphoid follicles On microscopic ex- 
amination the sinusoids w'ere dilated, and there was some sw'elhng and increased 
prominence of the endothelial cells of die sinuses There was slight increase in the 
fibrous tissue elements of the pulp No siderotic nodules were present Kidneys 
These were of normal size There w'as an exceptional degree of arterial and arteriolar 
sclerosis Witliin the interstitial tissue there W'as a diffuse Ijmphocjtic infiltration 
many glomeruli Avere fibrosed and hjahnized Adrenal Glands These were normal 
except for a diffuse hemorrhage in one, this was apparently terminal and the result 
of rupture of a small, sclerotic vessel Bone Manozv Sections were taken from tlie 
vertebrae These show'ed mild myeloid hj perplasia w'lth hemopoiesis of mjeloid and 
erj'throcytic cell series 

Comment This patient Avas obserA^ed for so short a time that thorough 
study was not possible, hoAA'ever, some conclusions are evident Her 
arthritis was definitely of the atrophic type, Avas Avidcspread, and had been 
present for over 30 years She had no marked lymph node enlargement 
though a feAv nodes in each inguinal region Avere palpable There is no in- 
formation regarding the time AAdien splenomegaly, anemia, or leukopenia 
appeared Her anemia, like that of the preA lous cases, A\'as microc> tic, but 
it AA'as moie severe No hemorrhagic manifestations AA’erc noted, but stool 
examination and gastrointestinal roentgen-ray studies A\ere not performed 
The leukopenia might liaA-^e been an expression of the degree of anemia , the 
platelet count, hoAvever, Avas not depressed The pathological alterations in 
the liAcr AAcre moderate and non-scarring The spleen A\as slightK con- 
gested, but not at all to the degree seen in case 2 I'hcsc splenic changes 
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were similar to those of non-specific character described from comparable 
cases in earlier papers They will be mentioned below The bone marrow 
was slightly hyperplastic, but unlike that of the previous two cases it re- 
vealed no evidence of maturation arrest of the cells of either series 

Discussion 

In repeated general statements regarding atrophic arthritis Hencli ^ has 
emphasized that it is not a disease that confines its effects to the joints alone 
but IS a geneialized affection that causes such diverse results as general weak- 
ness and fatigue, functional disorders of the stomach, wasting of muscles 
that are remote from inflamed joints, 'and varied reticulo-endothelial system 
reaction He has pointed out that “ from time to time various names 
have been attached to the combination of arthritis in association with 
alteration in the blood picture and with involvement of one or more parts of 
the reticulo-endothelial system (lymph nodes, liver, spleen) The so-called 
Felty’s syndrome is the latest such syndrome Felty himself concluded 
that the syndrome was probably not a new disease, and others have felt that 
It IS merely another pathologic combination of arthritis and reticulo-endo- 
thelial reaction, little different from other syndromes leported by Chauffard 
(1896), Still (1897), and Herrmgham (1909), and that a new name is, 
therefore, unnecessaiy ” Chauffard ® was essentially interested in the ap- 
pearance of enlarged, tender lymph nodes in a group of patients with atrophic - 
arthritis , white blood cell counts that were taken from this group were nor- 
mal Still’s ° cases were among children who had splenomegaly in addition 
to their atrophic arthritis and enlarged lymph nodes His patients had either 
normal or increased white cell counts Hernngham described a boy with 
Still’s disease who also had extreme hepatomegaly Felty’s cases are men- 
tioned above No thorough studies of biopsy or autopsy material are men- 
tioned in these reports Singer and Levy have reviewed extensively the 
world literature conceined with aithritis m association with varied reticulo- 
endothelial responses 

In 1942 Talkov, Bauer, and Short leviewed all the cases of Felty’s 
syndiome previously reported and described five new cases that could have 
been classified in the same group However, they considered that all of 
their cases and fully 70 per cent of those cases they reviewed strongly sug- 
gested the possibility that an accompanying disease unassociated with the 
arthritis was responsible for the leukopenia and splenomegaly Only two of 
their cases were studied post mortem Among the other three patients, one 
died of a massive hematemesis that made it “impossible to exclude cirrhosis 
of the liver with esophageal varices as the cause not only of the fatal 
hemorrhage but also of the splenomegaly and leukopenia” , one, a girl of 22 
who had “apparent rheumatoid arthritis” for 18 months and “slight leuko- 
penia,” was subsequently diagnosed as having familial hemolytic anemia , the 
third had the usual findings of Felty’s sjmdrome when first seen, but when she 



was examined four years later “the spleen was no longer palpable, and the 
leukopenia had vanished, and yet the arthritis had progressed somewhat in 
severity ” 

Speculation upon those cases reported without biopsy or autopsy studies 
is pleasant clinical exercise, but since Ave are concerned with the problem of 
whether a circumscribed group of signs is to be interpreted as a syndrome 
or as the effects of a cliance association of two unrelated diseases, it is more 
profitable to confine discussion to those reports accompanied with patholo- 
gists’ findings These will be briefly reviewed 

In 1932 Hanrahan and Miller described a patient who had, in addition 
to tlie usual findings, an associated hepatomegaly, urobilinuria, at least one 
stool strongly positive for occult blood, gastric hypoacidity, and some dys- 
pepsia Roentgen-ray studies of tlie gastrointestinal tract were essentiall} 
negative The white cell count vaned from 640 to 1,600 A splenectomy 
was performed, and a biopsy specimen was taken from tlie free edge of the 
liver The spleen weighed 525 grams Microscopically it showed largely 
Malpighian bodies and dilated sinuses The spaces between the sinuses in 
the pulp Avere unusually vide and filled with eosin-staimng material The 
endothelial cells lining the sinuses were enlarged, and the sinuses were filled 
with large cells showing red cell phagocytosis Many plasma cells were in 
the pulp The liver showed early fatty changes in the central zone with 
moderate round cell infiltration along the portal vein radicals This in- 
filtration Avas limited to the peripher}* of the lobules Avhere there Avas a Ai-er} 
slight increase in fibrous tissue It AAas the iiathologist’s opinion that these 
changes are not uncommon in specimens removed from the free edge of the 
liver The alterations in the spleen seem non-specific, eAudence of chronic 
congestion is Avanting The patient died 18 months after splenectomy, and, 
as suggested by Talkov, Bauer, and Short, he may have had cirrhosis of the 
liA^er 

Craven,^* in 1934, reported another case that Avas subjected to splenec- 
tomy This patient also had a liver that Avas definitely enlarged, and a 
bromsulplialein test performed before splenectomy shoAved 45 per cent of 
the dye retained in the plasma after 30 minutes and 30 per cent retention 
after one hour Eight months after opeiation there Avas no dye retention 
after 30 minutes Other liA'er function tests Avere normal at all times The 
microscopic description of the spleen AA’as the same as that noted by Hanrahan 
and Miller These changes A\'ere regarded as similar to those found in a 
variety of infectious diseases A green-producing streptococcus AA'as cul- 
tured from a biopsied IjTnph node The patient died about 14 months after 
splenectomy 

Also in 1934 Price and Schoenfeld reported the case of a patient aged 
57 AA'ho had chronic atrophic arthritis, splenomegaly, pigmentation of tlie 
exposed areas of the skin, and a AA’hite cell count that Aaried betAA'een 3,100 
and 5,300 Lner function tests AA'cre normal The patient AAas scliedulcd 
for splenectomy but died from pericarditis the night before operation At 



autopsy the joints were louna to nave tne typical changes oi atropine 
arthritis The liver was noimal The spleen weighed 510 grams and re- 
vealed a diffuse fibrosis with dilatation of the splenic sinuses which showed 
areas of myeloid activity The spleen was regarded as typical of those de- 
scribed by Ward as chronic septic splenomegaly In the lungs there were 
healed and caseatmg tubercles It is quite possible that the active tubercu- 
losis in the case was responsible for the leukopenia It may also have been 
the cause of the teiminal pericarditis and splenomegaly 

Reich reported a case m 1936 The patient was a 21 year old boy who 
had had “rheumatism” at the age of six There was no history of subse- 
quent joint pain and no physical evidence of arthritis* He had hepatomegaly 
and splenomegaly, palpable lymph nodes in the inguinal region, an aortic 
diastolic murmur, moderate anemia and leukopenia Sternal puncture was 
interpreted as showing a “moderate degree of lymphocytic infiltration,” and 
a biopsied lymph node was diagnosed as “chronic catarrhal lymphadenitis ” 
. He had a negative blood culture, and all roentgen-rays weie negative He 
was treated with transfusions and splenectomy The spleen “was very large 
and presented the picture of chronic splenitis ” The patient died 10 days 
postoperatively Reich felt that this patient represented an early stage of 
Felty’s sjmdrome, and that the causative agent of infection was a Strepto- 
coccus vindans that could not be isolated Neither conclusion seems 
justifiable 

In the same year Singer and Levy described two cases in the course of 
,an extensive review of the problem of etiology in the group of patients de- 
scribed by Still, Chauffard, Herrmgham, Felty, and others One of the 
patients, a man of 55, had typical chronic atrophic arthritis of nine years’ 
duration , he had splenomegaly, enlarged lymph nodes, moderate anemia and 
leukopenia for at least two years before death In the last months of illness 
he was intermittently febi lie, had repeated showers of petechial hemorrhages, 
a blood culture that was positive for Streptococcus vindans, and evidence of 
cardiac decompensation Subacute bacterial endocarditis seemed evident 
clinically, though at autopsy his heart wanted any valvular or congenital 
lesion The second case was that of a woman aged 49 who was essentially 
a cardiac patient but who had had atrophic arthritis of the hands for five 
years She was observed only during the last four months of life, and en- 
largement of the spleen was noted only at her final hospital entry two days 
before she died When first seen she was treated for acute cardiac decom- 
pensation The following month she developed erysipelas that cleared 
rapidly Duiing the last three weeks of illness Streptococcus vnidans was 
twice cultured from her blood She ultimately developed severe chills, an 
acute sore throat with a yellow-gray membrane over tonsils and pharynx, 
and agranulocytosis Her final blood studies showed a led cell count of 
1,480,000, hemoglobin 35 per cent, white cell count 450 with 81 per cent 
lymphocytes and no polymorphonuclear leukocytes The platelet count was 
about 42,000 Jaffe performed the autopsies of these cases and submitted 
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diagnosis of sepsis lenta on each Both showed evidence of generalized 
ifection In each the bone marrow revealed active hemopoiesis of ery- 
irocytic and myeloid cells There was moderate passive congestion of the 
ver of the first case, tlie second showed cloudy swelling and lymphoc)rtic 
ifiltration of the periportal tissue The heart in the second case had no 
alvular lesion, but Aschoff bodies were demonstrated in the myocardium 
'here was no history of rheumatic fever The spleens weighed 1,710 and 
i20 grams respectively Sections of the larger spleen taken from the first 
ase were almost identical with those described by Hanrahan and Miller and 
y Craven The smaller spleen showed less cellular hyperplasia of the reti- 
ulum but a marked increase in the fibrillar elements, it also contained a 
arge, recent infarct Cultures made from tlie spleens yielded a pure growtli 
»f SUcpfococcits zniidans in the first case and “both a green-producing 
treptococcus and a hemolyzing streptococcus” from tlie second case On 
he basis of these data and a review of the literature Singer and Levy con- 
iluded that cases grouped with Felty’s and allied S3mdromes represent dif- 
erent forms of the same disease, that one disease process is responsible for 
he varied tissue response noted in these cases, and that the usual etiologic 
irganism is a streptococcus of the viridans type 

Williams “ also reported a case m 1936 His patient, a man aged 54 
lad a palpable spleen when first examined His joint pains had been present 
'or only 10 days, though he had had malaise and intermittent chills over a 
;wo month period He was found to have a polyarthritis, but this was 
iiagnosed by roentgen-ray as of the h) pertrophic type He had a moderate 
inemia, and his white cell count was between 1,600 and 4,900 Nine weeks 
ifter he was first observed he deve’oped an extensive ulceration of the soft 
palate and tonsillar pillars At this time his white cell count was 2,500 with 
35 per cent polymorphonuclear leukocytes The ulcers healed shortly 
Blood culture was negative One year later he reentered the hospital because 
Df soreness of^the joints and weight loss By examination no abnormalities 
Df the joints were noted His white cell count was 3,300 with 55 per cent 
potymorphonuclear cells He died of pneumonia At autopsj' theie vas 
an organized pneumonia of the lungs from which Stieptococciis viudans was 
cultured The spleen weighed 260 grams The Malpighian corpuscles 
were neither large nor distinct, and the sinuses were inconspicuous The 
pulp was highly cellular, containing mainly red cells 1) mphocytes, and plasma 
cells The liver showed hjdropic degeneration The normal architecture 
of the Ij^mph nodes was obliterated by a diffuse infiltration with jilasma cells 
There was a moderate eiythroblastic and Ijmphocj'tic hyperplasia of the bone 
marrow but with maturation arrest of the neutrophilic series of cells The 
final pathologic diagnosis classified this patient’s arthritis as of tlie lijper- 
ti opine tjpe. therefore, the case does not properly belong in the group under 
discussion The slightlj enlaiged spleen sho\\ed little pathologic alteration 
and the blood dyscrasia is of uncertain type - It docs not seem as suggested 
1)} Talko\, Bauer, and Short, to be a malignant neutropenia 
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A case of particular interest was described in 1940 by Steinbrodcer and 
Sesit - The patient was observed intermittently from 1928 until 1936 
At the first examination he had a polyarthritis of the atrophic type, this 
had been present in moderate degree for two years His spleen was just 
palpable below the left costal margin Observations during the following, 
eight years indicated a progression of the arthritis, steady enlargement of 
the spleen so that the tip ultimately reached the iliac crest, appearance of 
hepatomegaly and general enlargement of the lymph nodes, and periods of 
low grade fever His white cell count varied from 2,400 to 4,700 with 
an apparently normal differential count, anemia was moderate to severe, 
and the platelet count upon one occasion was 30,000 His last hospital entry 
was necessitated by increasing dyspnea and anasarca He died of apparent 
cardiac and renal insufficiency In the eight years, the patient was subjected 
to multiple laboratory tests that returned normal results Sputum studies 
and blood cultures were repeatedly negative, the blood uric acid level was 
normal until the last few days of life when it was 7 18 to 13 0 mg per cent 
and the blood non-protem nitrogen was 66 mg per cent, Congo red tests 
were normal, three lymph node biopsies were described as revealing the 
“characteristics of chronic inflammation ” Complete autopsy was denied, 
but sections from the spleen and lymph nodes were permitted These 
showed “Hodgkin’s disease associated with terminal miliary tubercles ’’ 
Postmortem studies of the joints could not be made, but by clinical and 
roentgen-ray evidence the diagnosis of atiophic arthritis seemed definite 
The anemia and leukopenia may have been related to either tuberculosis or 
Hodgkin’s disease, the splenomegaly was caused mainly by the latter af- 
fection 

In 1942 Lockie, Sanes and Vaughan reported two cases, one of which 
was autopsied This patient was a woman aged 53 who had had chronic 
atrophic arthritis since she was 30 At the time of first observation nearly all 
joints were affected, she was emaciated, had enlarged axillary and inguinal 
lymph nodes and palpable liver and spleen Fifteen months before death she 
had only slight anemia, and her white cell count was 10,000 with a normal 
distribution of cell types Nine months later she had a marked microcytic 
anemia, and the white cells numbered only 4,200 One month before death 
her hemoglobin was 50 per cent, red cell count 2,500,000, white cells 1,850 
with 54 per cent lymphocytes and 19 per cent monocytes Terminally she 
developed ulcerations of the mouth At autopsy the spleen was found to 
weigh 380 grams The splenic follicles were small, the red pulp increased, 
and the sinuses were prominent, distinctly dilated, and had hyperplastic en- 
dothelial cells Moderate red cell phagocytosis was noted This is similar 
to the spleen described by Hanrahan and Miller and others The liver 
showed some parencliymatous degeneration Lymph nodes were altered by 
non-specific, chronic inflammatory hyperplasia Bone marrow revealed 
“slight to moderate myeloid hyperplasia with signs of arrest of maturation 
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matory changes in the heart and pancreas This case was regarded as simi- 
lar to those previously described in which the findings were of non-specific, 
generalized inflammatorj'- process 

Steinberg,®^ in 1942, reported three cases, one of which was treated by 
splenectomy The patient had lost weight and had become increasingly de- 
formed by her arthritis in the 18 montlis preceding the operation She had 
some enlargement of cer\ncal and inguinal lymph nodes, but the spleen was 
barely palpable The white cell count varied from 1,000 to 2,500 Weight 
of the spleen was not stated Microscopically the Malpighian bodies were 
seen to be large, and tliere were abundant plasma cells throughout Evidence 
of superimposed disease was not found The patient’s white cell count rose 
to 16,000 immediately after operation, but three weeks later there was a 
decline m her general condition and in the blood picture Details are not 
given 

In the article previously cited,*® Talkov, Bauer, and Short leported two 
cases witli autops)' study The first was a woman aged 64 who had had 
atrophic arthritis for at least 20 years She had some abnormal skin pig- 
mentation, marked weight loss, slight enlargement of the cenncal and in- 
guinal lymph nodes, palpable liver and spleen The white cell count varied 
from 1,500 to 4,300 wiA a normal differential count, she had a moderately 
severe microcytic anemia Thorough study of the gastrointestinal tract 
revealed no lesion Blood culture was negative On the third hospital day 
she developed fever and pyuria, and E cob was found in the urine She 
failed rapidly, suffered multiple decubiti, otitis media, endophthalmitis of the 
left eye, and died 38 days after admission to the hospital At autopsy 
E coh was cultured from the heart blood The liver weighed 1,900 grams, 
and showed parench3TOal cell destruction, gas bubbles, and large clumps of 
bacilli The spleen weighed 675 grams It contained an old infarct, tlie 
normal architecture was indistinct, and the widety dilated sinusoids con- 
tained clumps of bacilli , in the pulp there were many polymorphonuclear cells, 
large mononuclear cells, erythrocytes, plasma cells, and occasional large 
phagocytes containing red cells The l^miph nodes were altered by the effects 
of clironic, non-specific inflammation There were bilateral pyelonephritis, 
acute and dironic, and acute cystitis Bone marrow showed a moderate red 
cell hyperplasia , there were manj' mature polymorphonuclear cells, but onty 
occasional mj^elocj'tes The joints showed atrophic arthritis The authors 
felt that sepsis was the diief cause of death and that the pyelonephritis was 
chronic with an acute terminal exacerbation They tliought the leukopenia 
was probably related to the arthritis, but stated tliat “since splenomegaly is 
not uncommon in patients with chronic pyelonephritis, the changes in the 
spleen may have been due, at least in part, to the pyelonephritis, which ob- 
\iousty antedated the clinical evidence of its presence ’’ It is not a common 
belief that splenomegaly is a frequent attendant upon chronic p) elonepliritis 
Their second case was a woman aged 40 v\ho entered the hospital be- 
cause of symptoms from a large gastric ulcer She also had crippling 
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atrophic artliritis, slight generalized lymphadenopathy, splenomegaly, a white 
cell count persistently below 4,000, and a mild hypochromic anemia It was 
established that the splenomegaly and leukopenia were secondary to hepatic 
disease caused by cmchophen ingestion six years previously The patient 
died from peritonitis following perforation of the gastric ulcer At autopsy 
the "examination confirmed the suspected cause of death and proved the 
presence of a healed acute yellow atrophy of the liver, chionic congestive 
splenomegaly with fibrosis', and rheumatoid arthritis ” 

Summary 

Three cases of chionic atrophic arthiitis associated with splenomegaly 
and leukopenia have been presented together with the complete autopsy 
record of each Twelve similar cases reported with biopsy or postmortem 
studies were reviewed From this material ceitain observations may be 
made regarding the problem of whether this union of clinical findings repre- 
sents a syndrome, as originally suggested by Felty, or if the majority of 
these patients are the victims of at least two coincident and unrelated diseases, 
as argued most forcefully by Talkov, Bauer, and Short 

The splenomegaly of at least four of tliese 15 cases was clearly caused 
by a pathologic process unassociated with the general atrophic arthritis The 
first case presented m this paper had amyloidosis References made to the 
association of amyloid disease with atrophic arthiitis indicate not only that 
the combination is very rare but that a causal relationship between the two 
affections has not been established The second patient described in this 
report had chronic congestive splenomegaly appaiently effected by constric- 
tion of the splenic vein by scarring of the gastro-hepatic omentum The 
spleen of Stembrocker and Sesit’s case revealed the presence of both Hodg- 
kin’s disease and miliary tubercles The second of the cases presented by 
Talkov, Bauer, and Short had congestive splenomegaly with healed acute 
yellow atrophy of the liver Their first case had a spleen of the type de- 
scribed by Ward as chronic septic splenomegaly, however, the infectious 
process responsible for the splenitis is indefinite The spleens of the re- 
maining 10 cases showed a similar alteration that was legarded by most 
authors as a reaction to a non-specific, chronic infection The third case 
described in this paper belongs with this group These latter cases seem to 
support the contention of Hench and otliers that ati opine arthritis is part 
of a generalized infection that affects many tissues including those of the 
reticulo-endothelial system The two patients described by Singer and Levy 
died with Sti eptococcus viridans septicemia The spleen of their second 
case was not definitely known to be enlarged until a few days before death ; 
its enlargement may well have been in response to this specific infectious 
agent Their first patient, however, had known splenomegaly at least a yeai 
before he showed clinical evidence of septicemia It is not yet possible to 
accept the suggestion of these authors that Stt eptococcus viudans infection 
IS the probable cause of the Felty and Still-Chauffard syndromes Then 
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cases simply indicate that the presence of chronic atrophic arthritis is not a 
defense against superimposed streptococcus septicemia 

The causes of the leukopenia and anemia noted m these patients remain 
uncertain Bone marrow studied m some cases showed hyperplasia with 
maturation arrest of one or more cell types Marrow specimens from other 
patients showed active hematopoiesis, though the clinical course had been 
marked by severe degrees of anemia and leukopenia It was for this latter 
group of patients that Steinberg-^ recommended splenectomy on the sup- 
position that the spleen, tlirough an unexplained meclianism, acted as a bar- 
rier between the bone marrow and the peripheral blood stream No case 
treated by splenectomy has yet been reported m which the beneficial effects 
upon the anemia and leukopenia were other tlian transient, and the post- 
operative course of tliese patients was characterized by general decline 

Conclusions 

1 Present evidence indicates that splenomegaly and leukopenia when 
associated with chronic atrophic arthritis do not constitute a distinct clinical 
syndrome 

2 In a significant percentage of the cases m this group a pathologic 
process unrelated to that producing the arthritis can be clearly demonstrated 
to be responsible for tlie splenomegaly, the cause of tlie leukopenia is ap- 
parent m fewer instances 

3 Thorough clinical observations allied with biopsy and autopsy studies 
fail, m a majority of the cases, decisnely to explain the several features as 
manifestations either of one pathologic process or as the confusion of two 
separate clinical entities 

The author wishes to acknowledge the aid received from Drs A L Bloomfield and 
A J Cox, Jr of the Stanford School of Medicine and Drs J F Rinehart, J L Carr, and 
staff members of the Department of Pathology, Umversitj’^ of California School of Medicine 
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OLIGURIA AND ANURIA DUE TO INCREASED 
INTRARENAL PRESSURE* 


By Johan T Peters, M D , Visiting Professor of Medicine, 
Louisiana State University, New Orleans 

The author’s motive in publishing the results of this investigation was 
a desire to devise adequate treatment for the great number of victims of 
crush injury occurring in the war zones Some weeks before the invasion 
of France on June 6, 1944, the author sent an extensively documented article 
to the Headquarters of the Medical Staffs of the Allied Armies which sum- 
marized the results of a study begun one year previously (June, 1943) This 
study led him to recommend a new therapy for two diseases of high mor- 
tality frequently occurring in the war zones, crush injury and transfusion 
kidney Although the new treatment (which includes bilateral decapsulation 
of the kidneys) in practically all respects is just the opposite of that recom- 
mended in textbooks and current medical journals, an unfavorable reply was 
received from only one of the Medical Staffs Subsequently, however, in a 
letter from the War Office in London, publication of the article was recom- 
mended, and later communications stated that the new therapy was accepted 
and widely used at the time in the British Armies 

The investigation was stimulated by a discussion of the renal lesions m 
a case of poisoning by mercuric chloride at a Pathological Conference in 
the Charity Hospital in New Orleans It seemed to tlie pathologist con- 
ducting the conference and also to the author that no satisfactory explanation 
had been published for the development of anuria in such a condition as 
mercuric chloride poisoning, in whidi tliere is extensive destruction of tu- 
bular epithelium and almost undamaged glomeruli This is just the reverse 
of what might be expected when the reabsorptive mechanism is destroyed 
It seemed to the author that hitherto insufficient attention had been paid to 
changes in intrarenal pressure The question arose, could a change (in- 
crease) in intrarenal pressure cause oliguria and anuria ^ 

It seemed practically impossible to devise a satisfactory experiment to 
test this point in a living mammal Since urine secretion is believed to be in 
considerable part a mechanical filtration process^-the author constructed a 
mechanical device (“artificial nephron”) by means of which conditions 
believed to be present m the kidney can be imitated and controlled The 
conclusions reached in this article are based in part on obser\ations made 
w'lth this artificial nephron and in part on a study of autopsy material 

The symptom complex which, the WTiter believes, results from increased 
intrarenal pressure, is diaracterized by oliguria or anuria W’lth consequent 
hyperazoteniia and uremia The mortality is high, and maj reach 65 per 

* Recened for publication October 20, 1944 
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cent m transfusion kidney and nearly 100 per cent in ciush injury For the 
sake of convenience and brevity the symptom complex will subsequently be 
referred to as “the syndrome ” ' 

The primary factor which makes possible a significant rise m intrarenal 
pressure is the fact that in adult human beings and m certain animals like the 
dog and cat, the renal capsule is lelatively rigid and inelastic A relatively 
slight increase m the bulk of the mtracapsular renal tissues may, therefore, 
cause a significant rise m intrarenal pressure In small children, on the other 
hand, and m some animals such as tlie guinea pig, in which the capsule is 
relatively elastic, it is probable that the syndrome can not develop 

Among the pathological disturbances which may cause an increase in 
bulk and a rise m intrarenal pressure are edema, exudate, or neoplastic 
infiltration of the interstitial tissue, swelling of the tubular epithelium, 
and dilation of the tubules The latter may be caused by obstruction of the 
tubules by solid casts (of necrotic tubular epithelium, hematin, myoglobin, 
Bence-Jones protein, sulfonamide crystals) These obstructions may be 
present in the dilated tubules but often they are present in parts of the tubules 
distal to the areas of dilatation It ig not so much the mechanical obstruc- 
tion to the outflow of urine which causes the anuria, as the resulting increase 
in intrarenal pressure The syndrome may develop in cases in which only 
part of the tubules is obstructed, or in which no obstruction can be demon- 
strated Another relatively benign and transient cause is dilatation of the 
intrarenal blood vessels as m chronic passive congestion This may explain 
the oliguria of congestive heart failure (vide infra) 

Such changes are seen in the kidneys not merely in mercuric chloride 
poisoning, crush sjmdrome and transfusion kidney, but, in some cases in a 
large number of other diseases The same syndrome may be anticipated in 
these conditions, and further studies along this line are in progress As- 
sociated lesions of the glomeruli may occur, but this does not play an essential 
part in producing the syndrome Uremia due to glomerular injury is an 
entirely different process and must be sharply differentiated 

Dynamics The artificial nephron (figure 1) is constructed of glass and 
rubber tubes connected with two mercury manometers and provided with 
several clamps to control pressure and rate of inflow Tube c, representing 
the afferent arteriole, is connected with a water tap to imitate inflowing 
blood By adjustment of the water-inflow and of clamp r, the pressure in 
the afferent arteriole, as measured in manometer u, can be adjusted to any 
desired level The effective filtration pressure in Bowman's capsule (tube d) 

IS controlled by clamp s, and measured by manometer e The proximal con- 
voluted tubule (j), Henle’s loop (k and 1), the distal convolution (m), and 
the collecting tubule (n) are represented The outflow of water at 0 repre- 
sents urine discharged into the ureter By adjusting clamp q, a trickle of 
water can be provided to imitate that reabsorbed by the tubules Imitation 
of the malpighian body by a device containing a separating membrane which 
allowed the filtiation of water freely did not change the result Such a mem- 
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brane is, therefore, superfluous and merely makes the construction somewhat 
more complicated 



Fig 1 Artificial nephron See description in tc\t 

Normal Infratabular Pressures The following figures are estimations 
for man and are deduced from measurements made on isolated blood-per- 
fused kidneys of dogs (Winton With a normal blood pressure in the 
bracliial artery, the blood pressure in the afferent arteriole is about 75 mm 
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Hg The osmotic pressure m this vessel is normally about 30 mm Hg. The 
difference, indicating the pressure opposed to the pressure in Bowman's 
capsule ("capsular pressure”) is, therefore, 75-30, or 45 mm Hg The 
capsular pressure is normally about 5-7 mm Hg The effective filtration 
pressure or actual driving force will, therefore, be 45-5 or 40 mm Hg 
"Normal"" Function When the pressures in the artificial nephron were 
adjusted to correspond to these normal figures, there was a slow drop-by-drop 
outflow of water representing the urine from the collecting tubule passing 
toward the bladder (figure 1, 0) and another outflow from that part of the 
tubes which represents the places of reabsorption (figure 1, p 223) 

"Abnormal"" Function Examples of abnormal function are imitated by 
a consideration of tlie diuretic action of mercurials Blumgart ^ in 1934 and 
Walker ® m 1937 found that salyrgan causes a diuresis in spite of an un- 
changing rate of glomerular filtration. This mercurial, therefore, must act 
by reducing the tubular reabsorption of water By imitating this in the 
nephron with the aid of a clamp (q) , there is an immediate polyuria, m spite 
of the fact that the rate of supply of water from the tap has not changed 
The first stage of mercury poisoning may be marked by a polyuria, which 
may be explained on the same basis as that following mercurial diuretics 
The second stage of mercury poisoning is marked by an oliguria or 
anuria which has been a matter of speculation and controversy ‘for over a 
century In mercury poisoning there are probably several factors which con- 
tribute to produce the oliguria or anuria, but the principal factor, as in all 
other diseases which show the syndrome, is increased mtrarenal pressure 
The old theory which attributed this to mechanical blockage of the tubules 
by detached necrotic cells is entirely inadequate Within a week the tubules 
may be clear of detritus, yet show a degree of dilatation whicli is apparently 
sufficient to raise the intfarenal pressure and inhibit urine flow Two othei 
factors of less importance may play a role in the process If the blood pres- 
sure is low, as it may be in mercury poisoning, the syndrome may develop 
after a smaller rise m mtrarenal pressure than would have been required with 
a normal blood pressure A hypoprotememia, which is not rare in mercury 
poisoning, would tend to prevent the development of the syndrome by lower- 
ing the osmotic pressure 

These points may be best illustrated by a hypothetical example Assume 
that witli a lowered blood pressure m the brachial artery, the pressure m the 
afferent arteriole may be 50 mm Hg (instead of about 75 mm ) and the 
osmotic pressure may be 20 (instead of about 30 mm ) as a consequence of 
hypoprotememia The difference, 50-20, 'or 30 mm Hg, indicates the pres- 
sure opposed to the capsular pressure The latter, as a result of the in- 
creased mtrarenal pressure, may be 25 mm Hg (instead of the normal 5-7) 
If the pressures m the artificial nephron are so adjusted that the manometers 
read 30 and 25, respectively, the* "polyuria” disappears and is replaced by 
"oliguria” and later by anuria The same happens if the blood pressure in 
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tlie afferent artery is normal, provided the intrarenal pressure is sufficiently 
increased 

If the pressures in the apparatus are so adjusted that the effective filtra- 
tion pressure is near the critical level, a rise or fall of a few mm of Hg in the 
intrarenal pressure will result m “anuna” on the one hand, or a free flow of 
fluid on the other This “anuria" appears witliout the introduction of any 
obstruction in the tubules, such as might be imitated by the application of a 
clamp to one of the tubes It is exclusively the result of an increased intra- 
renal pressure 

Pathological Findings In all cases of the syndrome a high tension of 
the renal capsule is probably present This may be demonstrated at autopsy 
provided the latter is carried out very shortly after death, before rigor mortis 
has set in Morrison * has reported tliree cases of crush injury which came 
to autopsy before rigor mortis, in all of which the cut edges of tlie kidney 
bulged out over the capsule The same observation was made in the case 
reported by the author, and illustrated in figure 3 

The pathological lesions in the kidney which may cause the increased 
intrarenal pressure, have already been mentioned In the case of crush 
injury (and probablj' in some otlier diseases) the swelling of the tubular 
epithelium is probably taused by some toxic substance (“iiephrotoxin”) 
liberated by the damaged tissues 

Brief reports of five patients who died with the syndrome follow, together 
with illustrations showing the pathological lesions in the kidneys With the 
exception of the case of crush injury which occurred in California, all the 
cases came to autopsy in the Charitj^ Hospital of Louisiana at New Orleans 
Most of these show that tlie tubules are more or less displaced either by an 
interstitial edema with or witliout signs of inflammation or by neoplastic 
tissue Some sections show only swelling of the tubular epithelium In 
some cases, however, other sections of the same, kidney may show interstitial 
edema Occlusion of tubules by blood clots or cell detritus may be com- 
pletelj' absent in cases dying of the syndrome 

Figure 2 IS a kidney section of a patient 35 years of age who became sud- 
denly ill on October 14, 1944 with high fever and malaise and who died se^en 
days later in uremia No pyogenic infection was found during life or at 
postmortem examination No definite diagnosis could be made, even at 
autopsy, except that it was probably a virus infection A cause for tlie 
oliguria and anuria which preceded the uremia and for the uremia itself was 
not found The lungs showed an interstitial pneumonitis with the well- 
known hyaline membrane, lining the alveoli The author could not find a 
description of a similar alveolar lining in other virus infections than tlie ful- 
minant form of influenza In these forms of influenza which the author also 
saw in Holland in 1918, there is often an abundance of inflammatory edema, 
not only in the lungs (interstitial pneumonitis) but also in other organs In 
this case it A\as present in the kidneys (interstitial nephritis), undoubted!} 
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causing an increase of the mtrarenal pressure sufficient to produce the syn- 
drome 

Figure 3 represents the picture of a kidney section of a patient who died 
from crush injury in November 1944 as victim of an airplane crash in Cali- 



Fig 2 Kidney section of a case which showed the syndrome, in consequence of an 
interstitial nephritis (part of a fulminant form of influenza) Notice the inflammatory 
edema, considered the cause of an increased mtrarenal pressure, in the interstitial tissue. 
There were no true obstructions of the tubules, which proves that obstnictions may be 
completely absent m anuria 

forma His left leg was squeezed in the remnants of the airplane for five 
hours The autopsy report stated “On section of the kidney the cut edge 
everts and the cortex is raised above the surface of the capsule, as well as the 
medulla and pyramids ” Figure 3 shows the enormous swelling of the 
tubular epithelium, but according to the report there was also found edema of 
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the interstitial tissue about the collecting tubules The picture corresponds 
completely with the description by British pathologists of such cases of crush 
injury before the new treatment was applied 

Figure 4 represents a kidney section of a patient, a white female 40 years 
of age, who had lymphomatosis (Kundrat’s lymphosarcoma) Lymphomata 
were found in many organs, including the renal interstitial tissue The 



Fig 3 Kidney section of a case which showed tlie syndrome, in consequence of a 
crush injury (airplane crash) Notice the intense swelling of the tubular epithelial cells 
This swelling is considered the cause of an increased intrarcnal pressure 

tubules were displaced by lymphomatous tissue The patient showed an 
oliguria and a non-protein nitrogen of 235 After three weeks she died from 
pressure anuria This demonstrates that neoplasms may cause the syndrome, 
if their presence between the tubules causes increased intrarenal pressure 
without any significant damage to the tubular epithelium or glomeruli and 
without interstitial edema 
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Figure 5 represents a section of tlie kidney fiom a patient who com- 
mitted suicide with mercuric chloride The principal features are described 
m the legend 

Figure 6 represents a section of the kidney of a patient who died follow- 
ing a transfusion of incompatible blood The old explanation which at- 
tributed the anuria to the blood casts has already been i ejected by many 
pathologists because these casts are often negligible in amount in fatal cases 
Boyd ° stated “It seems probable that there is' some other explanation ” 
The most impoitaiit features are described in the legend 



Fig 4 Kidney section of a case which showed the syndrome, in consequence of lympho- 
sarcomatous tissue in the renal interstices which is considered the cause of an increased 
intrarenal pressure No cellular swelling or obstructions 

Differential Diagnosis The “malignant pressure oliguria” whidi con- 
stitutes a part of the syndrome under discussion must be differentiated from 
a “benign pressure oliguria” which is caused by renal stasis, e g , in heart 
failure The latter does not lead to pressure uremia, as far as we know at 
the present time Various explanations, none of them satisfactory, have 
been offered for the oliguria of congestive failure, including increased col- 
loidal pressure in the blood vessels, an alteration of the permeability of the 
invaginated part of Bowman’s capsule, as a result of anoxia, and slowing of 
tlie circulation through the glomeruli Although one or more of these fac- 
tors may contribute to the oliguria, the main cause, the writer believes, is an 
increase of the intrarenal pressure caused by the dilatation of the veins This 
oliguria may be called “benign” because it is reversible spontaneously or 
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Fig S Kidney section of a case which showed the syndrome, in consequence of mer- 
cury poisoning Notice tlie dilatations of the tubules by detritus of blood and desquamated 
cells, with here and tlierc precipitates of calcium, or dilatation without detritus caused by 
obstruction in lower parts of tlie tubules These dilatations of the tubules are considered 
the cause of an increased intrarenal pressure (Such obstructions are only present in parts 
of the kidnej and tlierefore completely visuffictcnt to explain the anuria ) 

To differentiate pressure uremia from the uremia of glomerular nephritis 
IS usually not difficult unless both are present in the same patient The tA*pi- 
cal picture of the s) ndrome, the history and the clinical ct idence of a disease ■" 
which maj cause it, will usually be sufficient to exclude a glomerular uremia 
The blood pressure is too variable to be of \alue The usual lenal function 
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tests are also unreliable, because they can not detect beginning renal injury 
during oliguria Study is in progress regarding a renal function test which 
IS reliable in cases of oliguria and which is easier than the lodo-secretory 
Index, the' results of which are also reliable in oliguria (Peters ®) 
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Fig 6 Kidney section of a case which showed the syndrome, in consequence of a blood 
transfusion (incompatibility) Notice the dilatations of tubules by detritus of blood and 
desquamated cells These dilatations and additional dilatations above the points of ob- 
struction are considered the cause of an increased intrarenal pressure (Such obstructions 
are present only in a part of the kidney and therefore completely msuffictent to explain the 
anuria ) 

In the next part of tins article only the Transfusion Kidney, the Crush 
Injury and their tlierapy will be discussed 

Transfusion Kidney This name includes, by definition, the disease syn- 
drome which may follow a mismatched blood transfusion The symptoms 
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of Transfusion Kidney need no description here Bordley * described an 
interesting series of 17 cases, in all of which suppression of urine was the out- 
standing feature, always associated witli hyperazotemia Of this group of 
patients 11 died and six recovered a mortality rate of 65 per cent 
Navasquez ® writes, m 1940, that he disagrees with all the explanations of 
the oliguria or anuria whicli he found in the literature and he adds that 
further investigations are desirable 

Cittsli Injury During the Messina earthquake of 1908 many of the 
65,000 dead died from Crush Injur)', as may be concluded from an article 
written by Colmers,® head of a Relief Expedition In 1916 Frankenthal 
described the symptoms of Crush Injury in soldiers during the first World 
War It was the result of a mine explosion In March 1941 By waters 
and Beall published the fiist paper about Crush Injury,* observed during the 
terrible bombardments of London, about September 13, 1940 They call 
it erroneously “a hitherto unreported syndrome ” About 5 per cent of all 
casualties during large air raids in urban areas appear to be Crush Injuries 
The flying bomb, especially the noiseless type, has increased its numbei 
The symptoms need no extensive description here On admission to the 
hospital the patient who has usually been buried for several hours, with 
pressure on a limb, appears m good condition, except for swelling of that 
limb However, there is often (not always) present a “pre-shock period” 
which may be discoveied by the presence of a henioconcentration, preceding 
the fall of the blood pressure The henioconcentration may reach figures of 
22 grams per cent hemoglobin, corresponding to a plasma volume of about 
one liter If the symptoms of shock disappear ivith or without therapy, one 
often observes the symptoms of the sjmdrome These symptoms are inde- 
pendent of the precedent shock, because cases of Crush Injury are described 
without shock Morison ‘ described three such cases without shock, all 
three with fatal result Most of the victims were buried under debris be- 
tween three and 12 hours The existence of a nephrotoxin, formed in the 
crushed musc’es, seems to be admitted by most of the investigators In dogs 
whose limbs were ciushed, mitochondrial changes are found m the tubular 
epithelial cells, suggesting the action of a nephrotoxin (Eggleton et al ‘"I 

Prognosis Bywaters in 1942 stated “About one-third of the 
patients witli crush injury have recovered, but these were only minor cases 
without severe shock or without uremia ” From this statement one maj 
conclude that nearly all patients with a fully de\ eloped crush injurj, includ- 
ing uremia, will die This is in accordance with the observations of Broster 
and of Patey Broster,“ in 1943, wrote regarding the therap) of crush 
injury “There is not much that can be done” and “Few sur\i\e when the 
syndrome is marked ” Patey wrote “Most surgeons ha\ c had the dis- 
tressing experience of seeing their patients (with crusli injury) pass from a 
good general condition to death from anuria, despite heroic measures to re- 
establish the urine flow 
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Treatment In all diseases associated with this syndiome an attempt 
should be made as soon as possible to decrease the high intrarenal pressure 
which IS the cause of the anuria or oliguria 

Of the older methods of treatment, the following are contraindicated 
because they are positively or potentially injurious 1 Administration of 
large amounts of fluid 2 Protein starvation 3 Massive doses of 
protein 4 Intel mittent pressure on the crushed limb 5 Injections of 
salyrgan 6 Injections of adrenal cortical extiact 

The administration of large amounts of fluid has been extensively 
employed, without benefit For example, Younge described a case of 
transfusion kidney in which the daily urinary output remained between 50 
and 100 c c in spite of daily injections of three liters of 2 5 to 10 per cent 
glucose solution Dunn described the case of a girl of 18 who developed 
the symptoms of crush injuiy after being pinned under a beam for six hours 
during an air raid In spite of a fluid intake of about 3600 c c per day, the 
urine output was only about 250 c c , and she died after a few days in uremia 
The author observed a white woman, 43, who developed anuria and died m 
uremia m spite of the administration of not less than seven liters of fluid a‘ 
day The autopsy levealed an interstitial nephritis with marked edema of 
the renal interstitial tissue One may assume that the administration of 
excessive volume of fluid tends to build up or increase a renal interstitial 
edema, and thus hampers recovery Wakeman observed the syndrome in 
several cases of blackwater fever in West Africa Later in this country 
he observed a case in a girl of 20 who had taken large doses of quinine 
After her condition had become critical and the non-protein nitrogen had 
risen to 237 mg per cent, he stopped all fluids, and she immediately im- 
proved and finally recovered Although this may have been purely a co- 
incidence, the observation should be kept in mind The author many years 
ago pointed out the danger of injections of large amounts of fluid in oliguria 
or anuria Styron and Leadbetter -® in 1944 stated “A frequent mistake 
in the therapy (of anuna) is the aimless administration of intravenous 
fluid ” 

The administration of alkali in cases of transfusion reaction was recom- 
mended by Baker and Dodds in 1925, with the object of preventing the 
deposition of acid hematin in the renal tubules in cases of transfusion reac- 
tion ' It IS now known that obstruction of the tubules with hematin is not 
essential for the development of the sjmdrome, since fatal cases of trans- 
fusion reaction have been reported without hemoglobinuria (Bancroft"") 
and with persistently alkaline urine without alkali administration (Navas- 
quez ®) The alkalinization of the urine is apparently harmless but super- 
fluous 

The treatment recommended consists of 1 Bilateral decapsulation of 
the kidneys 2 Restriction of fluid intake 3 Administration of certain 
diuretics 4 Administiation of drugs to raise blood pressure, if the lattei 
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IS low These measures should be carried out early, as soon as tlie syndrome 
IS diagnosed 

1 Bilateral decapsulation In experiments on animals it has been shown 
that tins procedure i educed the intraienal pressure by about 50 per cent 
Theie is no good leason to suppose that this would be less in the human 
being This would probably be more than enough to abolish the oliguria 
in man 

Decapsulation was first performed by Harrison (1896) Edebohl 
(1901) reported tlie successful use of the procedure m 18 cases, witliout a 
death (according to Da Costa ~®) Among others who have used and 
recommended decapsulation in cases of acute or chronic nephritis with anuria, 
may be mentioned Talma (1908), Bessesen"* (1924), Warbasse and 
Smyth,"® and Bickham All of these used it only as a last resort measure, 
after the usual conservative measures had failed and the patient was in a 
highly critical condition The fact that successful results were obtained, 
even under such unfavorable conditions, would indicate that bilateral decap- 
sulation IS not a dangerous operative procedure 

Bancroft"® was probably the first who performed a decapsulation in 
transfusion kidney (1925), but he had used “every therapeutic aid that he 
Icnew of, before performing this surgical intervention ” On the eighth day 
of oliguria (30 c c urine per day) the blood urea nitrogen was 64 mg per 
cent, the serum calcium w'as 4 8 mg per cent, and tetany was present He 
did the decapsulation on the nintli day when the patient was m extremis 
Immediate relief followed, and the patient recovered completely Another 
successful case w'as reported by Young in a w'oman of 33 after a trans- 
fusion reaction, also as a last resort measure He described the capsule as • 
extremely tense 

Talbott ®' studied the effect of unilateral decapsulation on tlie fourth da)’ 
of anuria in a woman suffering from a transfusion kidney Catheters w'ere 
inserted m both ureters Urine flow w’as established 24 hours later As 
there was no difference betw^een the urine volumes from the tw o kidneys and 
as there w^as no striking difference in tlie function of the two kidne)s, tested 
separately six w^eeks later, he interpreted this “as implying tliat unilateral 
decapsulation had no beneficial action on renal function ” It seems possible, 
howe\ er, that the operation did cause a resumption of urine flow in the de- 
capsulated kidney, and that this was soon sufficient to cause a little decrease 
of the interstitial edema and intrarenal pressure in die other kidney 

The wTiter believes both kidne)s should be decapsulated as soon as the 
syndrome can be established, by the presence of oliguria (or anuria) and 
hyperazotemia It should not be used merely as a last resort measure If 
done promptly, the risk of operation is much less, and unneccssar)' damage 
to the kidneys and other organs can be avoided 

The reasons for restriction of fluid intake have been discussed It is 
probable that burdensome restriction is iinnecessar) and that enough fluid 
may be allowed to satisfy thirst 
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Most of the diuretics have been tried without success Henderson/^ 
however, has repoited recovery of a case of crush injury following the intra- 
venous injection of isotonic solution of sodium sulfate It seems possible 
that its action may have been due to drawing fluid from the interstitial tissue 
into the tubules by its osmotic pressure Although this result may have been 
accidental, it seems worthy of further trial, especially with slight hypertonic 
solutions 

The administration of caffem and coramine is recommended to raise 
the blood pressure m cases with hypotension This will help to counteract 
the effect of the increased mtrarenal pressure 

As a means of preventing the development of the crush syndrome, Patey’s 
suggestion to bandage .tlie crushed limb immediately after liberation de- 
serves consideration By loosening the bandages very slowly after tlie 
patient is transferred to a hospital, a giadual restoration of the circulation 
through the crushed tissue will take place and the “nephrotoxm” consequently 
will reach tlie kidneys in lower concentration This is supported by two 
observations First, Eggleton et al found that in experiments on cats 
with crushed limbs, the creatinine toleiance remained normal if the circula- 
tion were readmitted slowly, whereas it was decreased if this were done 
abruptly Second, it was observed that in patients who were buried longer 
than 12 hours, the syndrome often did not appear, probably because the cir- 
culation could not be restored quickly 

Summary 

1 A syndrome consisting of oliguria or anuria, hyperazoteniia and 
* uremia, with a high mortality rate, is described 

2 The syndrome may be present in many different diseases 

3 The primary cause of the oliguria or anuria is a decrease of the ef- 
fective filtration pressure as a result of an increased intraienal pressure 

4 The mtrarenal pressure can be increased by dilatation of part of the 
tubules, by interstitial edema, by inflammatory exudate, by swelling of the 
tubular epithelial cells, by interstitial neoplasms, etc Dilatation of a part of 
the tubules may be caused by obstructions, either at or below the areas of 
dilatation The obstructing substances may be detritus of tubular epithelial 
cells or of blood cells, crystals, or certain types of casts Swelling of the 
cells, interstitial edema or exudate presumably can be produced by toxic 
substances which may develop within tlie body or be introduced 

5 Experiments with an artificial nephron demonstrate that an increase 
of a few mm Hg, in the mtrarenal pressure, may cause “oliguria” or 
“anuria ” A slight reduction of an increased mtrarenal pressure (which can 
easily be obtained in vivo by decapsulation) promptly restores the normal 
“urinary output ” It is estimated from animal experiments that bilateral 
decapsulation decreases the mtrarenal pressure by about 50 per cent, which is 
undoubtedly more than sufficient to restore a normal urinary output 
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6 The tlierapy previously employed did not reduce the mortality rate of 
a fully developed syndrome below nearly 100 per cent in crush injury, below 
65 per cent in transfusion kidney, or below 60 per cent in many of the other 
diseases associated with the syndrome This old therapy, founded on wrong 
conceptions as to the etiology, probably often hampers recovery by producing 
or increasing interstitial renal edema 

7 The therapy proposed for the syndrome in an}' disease in whidi it 
occurs, should be instituted immediately after it appears It consists of one 
or more of the, following procedures 1 Emergency bilateral decapsulation 
2 Restriction of fluid intake 3 Administration of certain suitable 
diuretics 4 Administration of drugs which raise tlie blood pressure in 
cases with low blood pressure In severe cases all four procedures may be 
necessary 

8 An emergency decapsulation in severe cases associated with the syn- 
drome, IS more urgent than an appendectomy in acute appendicitis because 
the average mortality is much lugher in the former than in tlie latter A 
decapsulation will seldom do harm, m the hands of a competent surgeon 

9 Diseases associated with the syndrome should be admitted as emer- 
gency cases on a surgical ward 

The following quotation is from a letter from one of the Editors of The Lancet, who 
read tlie article sent by the autlior to tlie Medical Staff of the British Army in June 1944 
"You are no doubt right in urging that the raised intrarenal pressure is the basis of 
the transfusion and crush kidney, and that this can best be treatM by decapsulation The 
treatments which you recommend — decapsulation, diuretics, and pressor drugs — are now 
widely used, separately or in combination.” 

The author would appreaate receiving short reports of cases treated by this method 
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THROMBOCYTOPENIC PURPURA FOLLOWING THE USE 

OF SULFATHIAZOLE * 

e 

By Paul S Strong, Major, M C , and Edward M Glassburn, 

Captain, M C 

Thrombocytopenic purpura following the use of the sulfonamides is a rare 
but senous complication In some instances it appears to be the result of an 
acquired sensitivity to the drug, whereas in others it represents a true idiosyn- 
crasy and may follow the initial experience with the sulfonamide Werner ^ 
reported a case of thrombocytopenia whicli appeared after the administration of 
only 1 gram of sulfathiazole This patient had a history of having received the 
same drug 20 days before without reaction Toxic thrombocytopenia was de- 
scribed by Goldbloom et al ® in a 50 year old female who had received only 6 
grams of sulfapyridine Hurd and Jacox ® recently reviewed tlie literature on 
the subject of thrombocytopenia following the sulfonamides and added two more 
cases When the platelet count of their sulfathiazole-sensitive patient had re- 
turned to normal, they retested him with sulfathiazole and sulfadiazine and noted 
the same tj'pe of toxic reaction with both drugs 

This report is not submitted merely to add another case history to the litera- 
ture but rather to relate the therapeutic dilemma v Inch developed when a sulfa- 
thiazole sensitive patient developed almost all of the known complications of 
scarlet fever 


Case Report 

A white soldier, aged 19, was admitted to tlie Station Hospital on March 16, 1943, 
because of “a breaking out” on Ins body which he had first noted that morning He 
' had no otlier complaints and was anxious to return to duty On plij-^sical examination 
,the temperature, the pulse, and the respirations were normal Tliere was a -wide- 
spread maculopapular rash on the face, neck, trunk, and extremities The occipital 
and posterior cenncal lymph nodes were enlarged There were no Koplik spots i isible 
in tlie mouth A diagnosis of German measles was made and general supportne 
treatment was gnen The rash gradually faded and the patient seemed perfecth 
w'ell 

On the seventh hospital da>, the temperature, wdiicli had been consisteiitlj normal, 
suddenly rose to 101° F, and a punctate erj'thematous rash became apparent on the 
patient’s cliest At the same time, the patient began to complain of severe sort throat 
The pharj-nx was acutel> inflamed and the tonsils w ere covered partially b> a grayish 
jellow’ exudate Circumoral pallor was present and a tipical straw berr\ tongue was 
seen A diagnosis of scarlet feier was made and treatment was instituted Because 
of the follicular tonsillitis, oral administration of sulfathiazole in diiided doses was 
started No historj of preiious sulfonamide therapy was obtained After 19 grams 
had been gnen o\er a three da> period, the drug was stopped 

*Rccencd for publication March 6, 1944 
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The day after the sulfatliiazole was discontinued the patient began to bleed from 
his nose This bleeding continued for four days All conservative local and .systemic 
measures were tried with but moderate success The bleeding points were multiple, 
confined to the left nasal passage, and rapidly filled that cavity with a pulsating well 
of blood However, the bleeding could be controlled with iced saline irrigations 
allowing adrenalin saturated packs to be inserted Abnormal pulsation of the angular, 
temporal, and caroitid arteries gave evidence of the vascular tension of the head and 
neck and partially explains why the tightly inserted nasal packs were gradually 
extruded by tlie’pulsating blood clots 


\ 



Fig 1 

The second day of nasal bleeding a widespread petechial and eccliymotic rash 
appeared on the skin and mucous membranes With continued hemorrhage the 
purpuric spots were seen on the gums, fauces, over the sacrum, about the elbows, and 
at other pressure points At this time the red blood cell count was 2,630,000 per cu 
mm , the hemoglobin was 9 8 grams per 100 c c , the platelet count was 166,000 per cu 
mm and the white blood cell count was 25,350 per cu mm The Rumpel-Leed test 
^ was positive The urine was negative The blood Kahn reaction was negative In 
spite of four days of intensive treatment with small (250 c c ) blood transfusions, 
-Vitamin K, vitamin C, and calcium subcarbonate, the hemorrhagic tendency increased 
as evidenced by the presence of blood in tlie urine and stools A second platelet count 
done two days after the first, showed 100,000 platelets per cumm Although the 
bleeding time was longer than 15 minutes, the clotting time was normal 
' After five days of persistent bleeding, the hemorrhagic tendency disappeared 
abruptly and the patient’s general condition improved markedly With the exception 
of the appearance of a purulent rhino-sinusitis, the next three days were uneventful 
On the fourth day the patient’s temperature became elevated and he complained of 
pain in his right ear Conservative aural treatment was begun but on the following 
day a myringotomy under local anesthesia was performed because of increased pain 
* and bulging of the drum A hefflblytic streptococcus was isolated from the aural dis- 
charge but the risk of further bleeding did not justify the use of chemotherapy. 









CASE REPORTS 


239 


Coincident with the development 6f the otitis media, a marked bilateral anterior and 
posterior cervical lymphadenitis was noted 

The patient’s course was further complicated by tlie development of tlie signs and 
symptoms of an acute glomerulonephritis This was manifested by pufiiness of the 
hands and face, diminished urinary output, marked pallor, elevated non-protein nitro- 
gen and by the appearance of albumin, red blood cells, and casts in tlie unne Co- 
incident with the onset of all tliese complications the patient’s condition became 
critical For tlie next three days the pharjmgeal airway became progressively de- 
creased owing to the external pressure of the greatly enlarged cervical glands and 
the respiratory difficulty was furtlier increased by a definite air hunger resulting from 
tlie marked anemia Small blood transfusions and intravenous injections of 10 per 
cent glucose solution were given as supportive treatment with slow but progressive 
improvement The dyspnea disappeared with the subsidence of the cervical adenitis, 
the urinary output increased, the edema cleared, and the aural and postnasal discharges 
diminished However, witli this general improvement, a definite hypertension de- 
veloped which was accompanied by a persistently elevated sedimentation rate and 
albuminuria The Mosendial and phenolsulfonphthalein tests demonstrated impaired 
kidney function although the non-protein nitrogen was normal 

Witliin the next four weeks all signs of nephritis disappeared The urine cleared 
completely, and tlie blood pressure, the sedimentation rate, tlie phenolsulfonphthalein 
and the Mosenthal tests were all within normal limits 

After one montli of sick furlough, the patient returned to full military duty A 
follow-up made six montlis later showed the patient to be m good physical condition 

Comment 

Considerable variations occur in the enumeration of blood platelets owing to 
their tendency to clump and to certain other mechanical difficulties Values 
below 200,000 per cu mm are generally considered to be less than average, 
whereas counts of less than 130,000 denote a pathological defiaency The 
second platelet count of 100,000 per cu mm obtained in this case, together with 
the prolonged bleeding time, the normal clotting time and the poorly retracting 
clot were believed sufficient evidence to classify this purpura as one belonging in 
the thrombocytopenic group 

It has seemed feasible to us to assume that the thrombocytopenia was due 
to sulfathiazole Whether the general toxicity of the hemolytic streptococcic in- 
fection was a significant additional factor in the causation of this condition cannot 
be positively stated The Dicks * fail to mention thrombocytopenia as a compli- 
cation of scarlet fever in their book, although there are a few reports in the litera- 
ture of purpura following the malignant forms of smallpox, diphtheria, scarlet 
fever and other streptococcal infections 

Hemorrhage into the gastrointesfanal tract and kidneys is a frequent finding in 
purpura In some instances a true nephritis is simulated by the hematuria, 
albuminuria, and tlie depression of renal function In the case presented the ini- 
tial hematuria associated with the other hemorrhagic manifestations v as thought 
to be an example of this pseudo-nephntis The secondary^ hematuria occurring 
nine daj's later, after tv\o negative urinalyses had been obtained, was considered 
to be a true post-scarlatinal nephntis 

Although it was desirable to retest tins patient with sulfatliiarole after his 
recovery, the seventy of his reaction and the nearly fatal outcome did not justify 
this procedure 
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Summary t 

A case of scarlet fever with thrombocytopenic purpura and seveie hemor- 
rhagic manifestations which developed following the administration of 19 grams 
of sulfathiazole by mouth during a three day period is reported ' The extreme 
difficulty which was encountered in controlling the hemorrhagic manifestations 
Is emphasized The 'therapeutic impasse that was reached when, following the 
control of the hemotrhage, the patient developed suppurative otitis media, 
marked cervical lymphadenitis, severe sinusitis, and nephritis is mentioned 
Multiple transfusions, local treatment and general supportive measures proved 
to be life , saving in this instance 

The authors wish to express tlieir indebtedness to Capt Harry Levitt, M C and to va- 
rious members of the Surgical Service of the Station Hospital for their part in saving this 
soldier’s life 
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PROGRESSIVE (DISSEMINATED) COCCIDIOIDOMYCOSIS 

REPORT OF A CASE 


By Charles D Marple, Capt , M C , A U S , Santa Ana, Calif orma 

t 

Coccidioidomycosis, which is still occasionally and erroneously referred to as 
a “tropical disease,” is an infection caused by the fungus Coccidioides vnmiitis 
(Rixford and Gilchrist, 1896) and occurs endemically in the San Joaquin Valley 
of California and over large areas in the Southwest The disease, both in its 
benign primary form and in the fortunately uncommon disseminated form, has 
become thoroughly familiar to military meical officers stationed in these areas 
during the piesent war It is reasonable to believe that physicians in other 
regions of the United States will encounter occasional cases of coccidioidomycosis 
when men who have been stationed previously in the endemic areas return to 
their homes For this reason even single case reports of disseminated coc- 
cidioidomycosis would seem worth publishing This particular case is presented 
because of the rather complete observation of the clinical and laboratory course 
of the disease, because of the futile but somewhat suggestive treatment with coc- 
cidioidin vaccine and because of the unusual occurrence of paraplegia secondary 
to an extradural coccidioidal abscess 

The terms “progressive coccidioidomycosis” and “disseminated coccidioido- ' 
mycosis” are synonymous with the older and less appropriate titles of “coc- 

* Received for publication March 31, 1944 
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cidioidal granuloma” and “secondary, or chronic coccidioidomycosis” and are 
applied to tlie progressive, highly fatal form of the disease The ratio of the in- 
adence of this form of the disease to that of the frequently subchmcal and ordi- 
nanly benign “primary coccidioidomycosis” is no greater than 1 500 For a 
discussion of nomenclature and for an excellent summary of our present knowl- 
edge of coccidioidomycosis, the reader is referred to the recent review by C E 
Smith ^ 


Case Report 

A 36 year old negro male entered the Charles Neumiller Hospital on April 15, 
1941 because of “pain in tlie right foot” of one month’s duration His family history 
was not contributory He denied any known contact with tuberculosis He had been 
bom in Texas and had lived there for 19 years For five years he had been a porter 
on railroads operating between Los Angeles and Salt Lake City, and he had resided 
m Los Angeles between trips From 1930 until 1937 he had sensed a prison sentence 
in tlie California State Prison at San Quentm For nearly three years he had per- 
formed day labor on a ranch m Monterey County on the coast of California From 
June 1940 until February 1941 he had Ii%'^ in San Francisco He denied ever having 
been a resident of the San Joaquin Valley 

The patient had had syphilis, first manifested by a chancre and positive blood 
serologic reaction in 1930 for which he had been treated with IS injections of neo- 
arsphenamine and 30 injections of a bismuth salt Treatment had been discontinued 
after repeatedly negative blood and spinal fluid- serological tests had been obtained 
In 1932 his spinal fluid had exliibited a negative Wassermann reaction, a normal 
protein content and a colloidal gold curv'e of 5544331000 There had been several 
unrelated accidents, operations, and minor illnesses Review of tlie body by systems 
elicited no complaints prior to the onset of tlie presenting illness 

The present illness had begun with an attack of “the flu” about two montlis 
previously This had consisted of dulls and fever, generalized aches and’ pains, a 
moderately productive cough and a rapid and* considerable weight loss over a short 
period of time A fortnight later the patient had first noted the spontaneous oc- 
currence of pain over the instep of tlie right foot This pain had become progressively 
more sev ere and had radiated up the front of the low'er leg There was no history of 
trauma to the foot At about die same time there had appeared on the bridge of his 
nose a painless erythematous swelling whidi had gradually increased in sizq This 
swdling had been incised by a phvsician and had drained small amounts of pus 
persistently tliereafter A similar swdling had appeared on the radial side of the' 
right forearm just above the wrist, had ruptured spontaneously and had exuded 
purulent material intermittently Other swellings had appeared subsequently on both 
tliighs, behind the left knee, on both upper arms, on the dorsum of the left hand and on 
the right side of the forehead These sw'ellings had grown in size and some had as- 
sumed a dusky red hue There had been a weight loss in excess of 20 pounds in two 
montlis 

Physical examination revealed an emaciated negro male in no discomfort Pupils 
W'ere dilated and equal, the right pupil reacted to light, the left did not There was 
a small subcutaneous abscess on tlie right side of the forehead A similar but smaller 
abscess w-as present just above the inner canthus of tlie right eje On the bridge of 
the nose was an erythematous swelling w itli a central eschar from w Inch pus could be 
expressed No abscesses were present on tlie neck or the trunk Breath sounds were 
diminished at tlie right lung base posteriorly w here dry rales could be heard Cardio- 
vascular examination w'as completely normal No abdominal organs or masses could 
be felt There were no enlarged lymiph nodes Reflexes were physioIogic.il and 
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equal throughout. There were several superficial abscesses on each tliigh and one 
behind the left knee There was a draining abscess above the right wrist and multiple 
fluctuant swellings on both upper arms On the dorsum of the' right foot was a 
tender, diffuse and slightly discolored swelling There were numerous small and 
large traumatic scars on various portions of the body 

The results of the initial and subsequent laboratory studies are summarized in 
table 1 Skin tests with tuberculin (0 1 c c 1 . 10,000 dilution) and with coccidioidin 


Table I 

Laboratory Record 


Date 

Blood 

Miscellaneous Laboratory Findings 

RBC 

(mil) 

Hgb 

% 

WBC 

PN 

LY 

Eos/ 

Baso 

Sed 

Rate 

4/15 

4 92 

64 

15,200 

78 

16 

3/1 

30 

Urine Pus cells 5-7/HPF, Alb Tr 

19 








Blood Wa R 'and Kahn doubtful 

23 


• 






positive 

5 sputa negative for tuberculosis 

24 








Cocc tmmtits cultured from sputum 

28 








Spinal fluid globulin (— ), 6 cells 

29 

4 22 

64 

11,750 

75 

33 

1/0 

31 

Spinal fluid Wa R and Kolmer pos ? 

5/ 3 








Blood Wa R 2 plus, Kahn pos ? 

8 

4 55 

75 

18,500 

68 

28 

4/0 


Urine albumin (— ), 3 pus/HPF 

9 

4 56 

69 

11,400 

70 

26 

2/0 

30 


10 

4 70 

69 

12,400 

69 

26 

•3/0 



11 

4 78 

64 

14,100 

69 

18 

3/7 



12 

4 77 

64 


69 

19 

4/4 



13 

4 47 

64 

18,850 

77 

11 

1/9 


Urine albumin (— ), 4-5 pus/HPF 

26 

4 35 

69 


76 

23 

1/0 

10 


6/ 7 

5 72 

69 

16,250 

52 

39 

5/4 

28 

Spinal fluid Kolmer positive 

24 

5 08 

69 

14,450 

83 

17 


1 


30 








Urine albumin pos , 10 pus/HPF 

7/ 8 

4 95 

69 


76 

22 

1/0 

2 

A 

17 

5 12 

69 

E 1 u 3 

86 

10 


32 

Urine albumin (— ), 1-4 pus/HPF 

21 

4 23 

61 

E 3 

90 

8 


32 


28 

3 35 

52 

ES £3 

88 

11 




8/ 5 

3 96 

58 







7 

5 40 

68 

I • M 






11 

3 94 

64 

; [ 1 

77 

19 


32 


14 

4 82 

69 

; ' H 

76 

22 


24 


18 

4 74 

69 

' ; ?•! 

78 

18 

1/2 

25 


22 

3 79 

64 

:1 III 

76 

20 

2/1 

28 


31 

4 10 

69 

\ 1 -l! 

85 

13 

1/0 

23 


9/ 6 

4 36 

64 

• I ! 

90 


1/0 

27 


15 

4 32 

64 

1 : ! ; 1 

81 



27 


22 

4 36 

69 

;i ;ii 

89 



28 

Blood Wa R (-) 

10/ 8 

2 89 

64 

li 

75 


1/0 

27 

Spinal fluid Culture neg 


(0 1 c c 1 1000 dilution) were strongly positive after 24 hours Roentgenograms 
of the right foot revealed no pathological changes, but a chest plate showed an 
abscess cavity in the posterior portion of the left lower lobe Pus was aspirated from 
several of the abscesses and cultured on Sabouraud’s medium the growth of Coc- 
ctdtoides tmmitis was confirmed by animal inoculation One lesion was excised for 
pathological study Cut section showed a central area of necrosis which was granular 
and slightly caseous, bounded by a narrow grajish zone The histological report (Dr 
David A Wood) stated "Section shows fatty and striated muscle tissue in which 
are large granulomatous areas and numerous abscesses The granulomatous areas 
are characterized by broad zones of epithelioid cells and by centrally placed collections 
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of lymphocytes and necrotic debris Spherules of Cocadtotdes tinmihs in various 
stages are present Plasma cells and eosinophilic leukocytes are rather numerous ” 

The patient’s course was generally downward although interrupted by a period of 
objective and subjective improvement during the time in which coccidioidin vaccine 
was administered His temperature wa6 persistently elevated, the daily maximum 
ranging from 99 6® F to lOl'd® F (oral) except during the period of coccidioidin 
therapy when there were occasional elevations to as high as 104® F During the first 
five weeks in the hospital tliere was rapid and progressive loss of weight and of 
strength Treatment during this period consisted of supportive care, a vitamin bar- 
rage, supplemented by injections of liver extract, sedation and catliarsis On the 
thirty-ninth day of hospitalization he complained of “numbness and burning” of his 
feet and legs At tlie same time he found it impossible to walk, owing partly to his 
general weakness, but also to the loss of proprioceptive sense in his lower limbs The 
paresthesia and the loss of strength of the lower limbs extended upward progressively 
until, on the forty-eighth hospital ^day, urinary retention occurred Control of the anal 
sphincter was lost one week later Neurological examination at this time revealed 
tlie following significant findings Bilateral absence of abdominal and Achilles tendon 
reflexes and marked weakness of the patellar reflexes, complete loss of superficial 
sensation over the feet and lower legs , inability to stand The spinal fluid was dear 
and under no increase of pressure microscopic examination and culture of the fluid 
were reported negative On June 28, the seventy-fifth day of hospitalization, all 
reflexes below tlie costal margins were absent and sphincter control was completely lost 

A course of coccidioidin vaccine therapy was begun on May 23, the thirty-eighth 
day of hospitalization Following preliminary skin and intramuscular tests for sen- 
sitivity injections of the vaccine were given intravenously on alternate days, beginning 
with a dose of 0 1 c c of a 1 1000 dilution and increasing the amount and strengtli 
given to a maximum dose of 2 0 c c of the undiluted vaccine Twenty-three injections 
of undiluted vaccine in doses of 2 0 c c were given before the treatment was discon- 
tinued Data concerning the dosage, tlie route of injection, and the reactions to in- 
dividual injections are summarized in table 2 Whether because of the vaccine 
therapy, or because of a spontaneous remission in the course of the disease, during the 
first week in July tliere was a definite regression in the size of many of the sub- 
cutaneous abscesses On July 14, for the first time in six weeks, the patient was able 
to void spontaneously and shortly thereafter his fecal incontinence became much less 
troublesome Sphincter control was again lost after approximately four weeks and 
the patient was incontinent for the remainder of his illness 

During the entire period of hospitalization the patient suffered severe anorexia, 
persistent insomnia and frequent spells of “tivitching and jumping” of the legs There 
was a progressive weight loss and a mild degp-ee of anemia for which three trans- 
fusions were given during the month of July It became obvious that he was losing 
ground during the last week in Aug^ust and his final days were characterized by a 
semimoribund state He died on the one hundred and eightj -fifth day of hospitali- 
zation 

Autopsy (October 23, 1941) The body was that of a -n ell-developed, but ex- 
tremely emaciated negro male of about 40 jears There was a small subcutaneous 
thickening on the right side of the forehead There was a small eschar from ^\hich 
pus could be expelled on the bridge of the nose 0\er the thyroid cartilage was a 
sinus opening into the subcutaneous tissues Tliere were no enlarged palpable Iwnph 
glands There w'ere large and deep decubitus ulcers over the sacrum, o\er the right 
sacroiliac joint and over both greater trochanters Similar ulcers were present o\er 
both external malleoli There was a large subcutaneous abscess on the dorsum of 
the right foot Thorax Beneath the xiphoid process w'as a small abscess There 
were extrapleural abscesses bcneatli tlie se\enth and eighth ribs antenorlj on the 
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'Table II 

Coccidioides Vaccine Therapy 


Dates 

Vol 
c c 

Dilu- 

tion 

Route 
of Inj 

Reactions 

5/23 

01 

1 

1000 

I M 

No constitutional reaction Slight local tenderness 

5/26 

01 

1 

1000 

IV 

No local or systemic reaction 

5/28 

02 

1 

1000 

IV 

Transient pains up arm and into chest after injection , 

5/30 

04 

1 

1000 

IV 

No reaction 

6/ 1 

08 

1 

1000 

IV 

No reaction 

6/ 3 

01 

1 

100 

IV 

No reaction 

6/ 5 

02 

1 

100 

IV 

No reaction 

6/ 6 

04 

1 

100 

IV 

No reaction 

6/ 7 

08 

1 

100 

IV 

Noted unusual taste in mouth immediately after injection 

6/ 8 

10 

1 

100 

IV 

Noted taste again Stated that he can use legs better 

61 9 

01 

1 

10 

IV 

Noted taste again No constitutional reaction 

6/11 

02 

1 

10 

IV 

No reaction 

6/13 

04 

1 

10 

IV 

Taste in mouth No other reaction 

6/15 

08 

1 

10 

IV 

No reaction other than taste in mouth 

6/16 

10 

1 

10 

IV i 

Temperature to 102 6“ F following mjectibn 

6/17 

0 1 

1 

1 

IV 

No reaction 

6/19 

02 

1 

1 

IV 

No reaction » 

6/21 

04 

1 

1 

IV 

/ No reaction 

6/23 

08 

1 

1 

IV 

No reaction 

6/25 

1 0 

1 

1 

IV 

Temperature to 102 6® F Temperature to 104 2 on 6/26 

6/27 

10 

1 

1 

IV 

Temperature to 103 4“ F 

6/29 

1 0 

1 

1 

IV 

Vomited 20 minutes after injection 

7/ 1 

10 

1 

1 

IV 

No reaction 

U 3 

1 0 

1 

1 

IV 

Temperature to 104 0° F following injection 

7/ 5 

10 

1 

1 

IV 

No reaction 

7/ 7 

10 

1 

1 

IV 

No reaction 

7/ 9 

1 0 

1 

1 

IV 

"Knees burn ” No fever or systemic reaction 

7/11 

10 

1 

1 

IV 

No reaction 

7/13 

1 0 

1 

1 

IV 

No reaction 

7/15 

1 0 

1 

1 

IV 

Nauseated and vomited afternoon following injection 

- 7/17 

10 

1 

1 

IV 

Cold chill following injection temperature to 104 2® F 

7/19 

1 0 

1 

1 

IV 

1 Cold chill following injection temperature to 101 6" F 

7/21 

1 0 

1 

1 

IV 

No reaction 

7/23 

20 

1 

1 

IV 

Temperature to 103 4® F following injection 

7/25 

20 

1 

1 

IV 

No reaction 

7/27 

20 

1 

1 

IV 

No reaction 

7/29 

20 

1 

1 

IV 

No reaction 

7/31 

20 

1 

1 

IV 

Temperature to 103 0® F in afternoon 

8/ 2 

20 

1 

1 

IV 

Temperature to 100 4® F following injection 

8/ 4 

20 

1 

1 

IV 

No reaction 

8/ 6 

20 

1 

1 

IV 

Temperature to 101 4® F in afternoon 

8/ 8 

20 

1 

1 

IV 

No reaction 

8/10 

20 

1 

1 

IV 

No reaction 

8/12 

20 

1 

1 

IV 

No reaction 

8/14 

20 

1 

1 

IV 

No reaction 

8/16 

20 

1 

1 

IV 

No reaction 

8/18 

20 

1 

1 

IV 

Legs burn Temperature to 100 4® F after injection 

8/20 

20 

1 

1 

IV 

No reaction 

8/22 

20 

1 

1 

IV 

No reaction 

8/24 

20 • 

1 

1 

IV 

Complains of "jumping in the legs ’’ 

8/26 

20 

1 

1 

LV 

Complains of "jumping in the legs " 

8/28 

20 

1 

1 

IV 

No reaction 

8/30 

20 

1 

1 

IV 

No reaction 

9/ 1 

20 

1 

1 

IV 

No reaction 

9/ 3 

20 

1 

1 

IV 

No reaction 

9/ 5 

20 

1 

1 

IV 

No reaction 



CASE REPORTS 


245 


right side and above the ninth rib on the left side of the tlioracic cage Both lungs 
were free except for a few strands of adhesions at tlie right base The left pleural 
cavity contained half an ounce of amber fluid, tlie right' pleural cavity, four ounces 
of similar fluid On the right side of tlie chest posteriorly were four extrapleural 
abscesses, one at the infenoi angle of the pleural cavity, the others adjacent to tlie 
eighth and ninth vertebral bodies Exploration of these cavities with a probe re- 
vealed extensive destruction of the vertebral bodies and communication witli tlie spinal 
canal No opening could be found into tlie subarachnoid space and tliere was no 
evidence of communication with tins space There were no intrapleural abscesses 
The lungs were grossly congested, no nodules or abscess cavities could be seen oi 
felt ‘ Pus was obtained from a moderately enlarged paratraclieal lymph node The 
heart was small and the valves were essentially normal Abdomen A half dozen 
pinhead sized abscesses were present on the anterior surface of the liver The spleen, 
the stomach and tlie intestines were grossly normal The kidneys were normal in 
size, but tlieir surfaces were somewhat findy nodular There were no ijodules nor 
abscesses in the pelvis 

Organs (Dr Alvin Cox) The left lung weighed 680 grams Its pleural sur- 
faces were smooth Palpation of the lung revealed no nodules and the cut surface 
appeared normal except for moderate hyperemia and partial collapse posteriorly One 
peribrondiial lymph node contained a sharply defined cavity filled witli white pasty 
material A second, smaller lymph node was almost completely replaced by pale 
brown caseous mateiial The right lung weighed 780 grams and was similar to tlie 
left except for a subapical nodule 3 mm in diameter with a central white opaque 
area and a peripheral gray remnant In the periphery of the lower lobe was a less 
wdl-defined consolidated area 2 cm broad Nearby were indistinct gray nodules 
about 1 mm in diameter The bronclii and tlie pulmonarj’ arteries showed no ab- 
normalities The spleen weighed 130 gramsi The capsule was wiinkled and tlie 
pulp was normal except for a dozen sharply defined, calcified nodules up to 5 mm in 
diameter The liver weighed 2020 grams The cut surface was normal The portal 
vein brandies were noimal The gall-bladder was normal The kidneys together 
weighed 300 grams The capsules stripped easily revealing mottled pale gray and 
dark red surfaces which were^ irregularly nodular Clusters of pale yellow nodules 
protruded slightly and there were poorly defined pitted areas The cut surfaces 
showed irregular gray streaks and spots, particularly in the cortices from whence 
some extended into tlie medullae The pelves and ureters ^^ere tliickened in spots 

Microscopic (Dr Alvin Cox) Lungs In the upper portion of the right lung 
just beneath tiie pleura was a large mass of acellular material about Uvice the area 
of a low power field surrounded by a dense fibrous capsule This contained a mod- 
erate amount of black pigment in small clumps and scattered lymphocjtes Toward 
tlie inner surface were several multinucleated giant cells and fibrous tissue containing 
spherules of Cocctdiotdes immitis In otlier sections the lung lesions were more 
recent, composed of irregular areas of consolidation witli an exudate of macrophages 
laden with brown pigment, lymphocytes and polymorphonuclear leukocytes Else- 
where were areas of caseation witli peripheral tubercle formation and early fibrosis 
Here also w'ere giant cells and spherules No endosporulating forms w’ere seen, but 
the organisms were otlienvise characteristic of Coccidtoidcs spherules Peribronchial 
Lymph Nodes Large caseous areas w'ere bordered by a wall of dense fibrous tissue 
and giant cells, and spheiules were piesent near the junction of tissue and caseous 
material One splienile contained endospores Satellite fibrous tubercles were 
present Lner Noniial except for nodules described grossl,> These had denst. 
fibious w'alls containing a few' lymphocytes and centers composed of giamilar iiia- 
teiial which was extensneh calcified No spherules and no satellite lesions were 
found Spleen Two nodules one half centimeter in diameter had a structure similar 
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to the nodules in the liver No spherules weie seen Kidneys In laige areas there 
were markedly irregular infilti ations of the cortical paienchyma by lymphocytes and 
polymorphonuclear leukocytes with scattered eosinophiles and macrophages The 
tubules in the cortex were hardly visible m many places because of extensive collapse 
and atrophy a few tubules were dilated and contained pus The glomeruli were less 
altered and many appeared normal There was a diffuse increase m interstitial tissue 
throughout This was most marked in the medulla where cellular infiltration was 
slight No Coccid%o%des spherules were seen Other parts of the kidneys showed an 
essentially normal structure 

Pathological Discussion The lesion in the upper part of the right lung had the 
appearance of a primary focus whereas the other granulomatous lesions in the lung 
were more recent and progressive The lymph node lesions were like the old lung 
lesion, although, if they were part of a primary complex, it is difficult to explain their 
presence on the side opposite to that of the lung lesion and their absence on the same 
side However, there may have been other involved mediastinal nodes and it is pos- 
sible that retrograde spread along lymphatic pathways occurred from these The 
nodules in the liver and in the spleen had a different appearance and were, presumably, 
not caused by the fungus They did not resemble syphilitic lesions The presence 
of one small lesion in a splenic vein branch suggested that some or all of these calci- 
fied nodules may have been phleboliths The pyelonephritis was independent of the 
coccidioidal granuloma and was probably an important cause of death 

Discussion 

-* A considerable number of the common features of disseminated coccidioido- 
mycosis are demonstrated by this case Dark skinned races exhibit a greater 
tendency to develop the disseminated, form of the disease than does the white 
race The disease is acquired by inhalation of the fungus (chlamydospores) 
and the transmission of coccidioidomycosis from man to man is unknown The 
patient had always lived m the proximity of known endemic areas and he had 
frequently traveled through these areas The attack of “flu” which preceded 
the appearance of the subcutaneous abscesses was undoubtedly a manifestation 
of coccidioidomycosis, but it is somewhat doubtful that it represents a primary 
infection as the patient had been an inmate of a city prison in a non-endemic area 
for some weeks previously However, in the usual case, dissemination generally 
follows shortly after the infection has been acquired 

The terminal illness was characteristic of disseminated coccidioidomycosis 
There was the typically slow progression downward punctuated by periods of 
relative remission The course was febrile throughout Severe anorexia was 
accompanied by progressive weight loss and terminal cachexia Multiple de- 
cubitus ulcers developed during the last month Despite the liberal use of 
vitamins, liver extract and various iron preparations there was a persistent 
anemia which responded only temporarily to blood transfusions The organs 
whose involvement gave rise to clinical symptoms were those commonly involved 
during dissemination by the fungus, namely, the lungs, the integument and the 
skeletal system, including both the bones and the muscles 

The paraplegia was undoubtedly the result of piessure on the spinal cord by 
the abscesses which eroded through the vertebral bodies from the extrapleural 
space into the extradural space There was no evidence that the patient’s 
syphilis played any role in the neurological symptoms It is unfortunate that 
permission to open the cranial \ault and the spinal canal was not obtained, but 



CASE REPORTS 


247 


I 1 

ggo>' 

^ ao c 
rt ^ o 
X »- 

u: o n s 
u o 
^ o ^ 
0*^*0 

g«se 

1 -^ 1 “ 

"^2 c’o 

£ s o g 

8|Sg 

■°CE 

^ f 2 a cn 

1 C S -2 S 

*3 ? WO y 

tn 


a -w 
43 s 
.O (o 

S c S 
o « 

« a cs. 

feat; n «J o 
c a “ Mfce 
rt.S c c c 
js*® O.CI d 

W 4J •*■ J= 

•*5 CJ "■ 4J 4J 

S c e> c c 
g 3 2 rt rt 

S S-o'S'E 

E) 6 ! - C C 

ffi 8 ® S’ S’ 
“ ‘^US S m 

©“o-a O O 

Z Z5S 


o 

o 

O + + + 

o 

+ + + 

o + ++ 

+ ++ 

1 10 

. + ++ 

X + ++ 

^ + + + 

Undil 

. + ++ 

I + + + 

+ + ++ 

CQ 

r4 

o oooo oo 

•i* 

C ®+++ ++ 

«s 

+ +ii+ J.+ 

+ ++++ ++ 

>o 

+ +++. + 

+ +++t ++ 

+ +++I ++ 

+ ++++ + 

00 

+ ++++ ++ 

+ ++++ ++ 

+ +++- f ++ 

+ ++++ ++ 


+ ++++ ++ 

+ ++++ ++ 

+ ++++ ++ 

+ ++++ ++ 

r< 

••4 

+ ++++ ++ 

+ ++++ ++ 

+ ++++ ++ 

+ ++++ ++ 


OOOCi 

tN — — CS 



248 


CHARLES D MARPLE 


sterile cultures of spinal fluid lemoved four days before death minimize the 
possibility of intrathecal involvement In about 25 per cent of the cases of dis- 
seminated cocadioidal infection there is involvement of the central nervous 
system “ 

Vaiious observers have treated coccidioidal infections with vaccines con- 
sisting of ball-mill guilds of the fungus Results have been equivocal with 
Jacobson ® reporting the most consistently favorable results Such a vaccine 
was tried on this patient with the utmost skepticism and the dosage and the 
mteivals of treatment were limited to those previously reported m the literature 
It is recognized that the subjective and objective improvement which accom-' 
pained the use of the vaccine may have repiesented ah ordinary i emission in 
the couise of the disease However, the degree to which the subcutaneous 
lesions diminished and the lelief of neurological symptoms, indicating a similar 
recession of the abscess pressing upon the spinal cord, demonstrated a degree 
of regression which is not noted frequently in this disease Even more im- 
pressive than these objective changes were the subjective improvement during 
this period of treatment with vaccine, the improvement m appetite, the regaining 
of strength and the boost m the patient’s morale It would seem that, in the 
absence of any effective chemotherapeutic agent, a trial nf vaccine would be in- 
dicated m any case of disseminated coccidioidomycosis Furthermore, there is 
no evident contraindication to the use of greater doses of vaccine than have 
hitherto been reported 

The clinical course of disseminated coccidioidomycosis is ordinarily indis- 
tinguishable from that of disseminated tuberculosis, or of other mycoses The 
diagnosis is established by the recovery of Coccidioides immit'is from specimens 
of sputum or pus, or the demonstration of the typical Coccidtotdes spherules 
ih tissue sections Identification of the fungus depends upon the demonstration 
of its diphasic character by culture and animal inoculation with the recovery of 
spherules from a guinea pig oi mouse Sabouraud’s medium or the special 
medium developed at Stanford University ^ are particularly useful for the cultiva- 
tion of Coccidtotdes tmimfts Either guinea pigs or mice can be used for animal 
inoculation, intraperitoneal or subcutaneous injection of material is satisfactoiy 
The coccidioidm skin test, analogous to the tuberculin intradermal test, is useful 
for screening patients, although its specificity has been questioned recently 
Emmons^ has shown that a cioss-sensitivity exists with the fungus, Haplo- 
spotangmm parvum Complement fixation and precqntin tests are valuable foi 
following the course of the disease Both tests are almost always positive m 
severe infections Although the precipitms are poorly demonstrable in most 
disseminated infections, the titer of the complement fixation ordinarily rises 
parallel to the severity of the infection In the case presented all laboratory 
aids were utilized and all were positive for the disease The results of repeated 
precipitin and complement fixation tests performed on the patient are sum- 
marized in table 3 

Summary 

« 

1 A case of disseminated coccidioidomycosis with fatal termination is 
presented 

2 Points of particular interest are (a) the paraplegia resulting from pressure 
of an extradural abscess on the spinal cord, (b) the rather complete clinical and 
laboratory obser\'atioiis, and (c) the tnal of coccidioidm vaccine therapy 
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3 In the absence of any useful clieniotherapeutic agent, the further trial of 
coccidioidm therapy in the disseminated disease is suggested 

The author expresses his appreciation to Or Leo L Stanley, Chief Surgeon (on lea\e 
of absence), California State Prison, San Quentin, and to Drs Charles E Smith, Alvin Cox 
and David A Wood of the Stanford University School of Medicine for their assistance in 
the study of this patient 
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FAMILIAL MYASTHENIA GRAVIS 

By Lodovico Mancusi-Ungaro, M D , F A C P , Nezuark, New Jetsey 

The etiology of myasthenia gravis is still a much debated question The 
influence of heredity on the disease has not been accepted by the great majority 
of observers Authonties like Ford,^ Cruschman,“ McCarthy,® Wilson.^ 
Wechsler,® Campbell and Bramwell ® have rejected it and Viets ^ hesitated to 
pass an opinion However, Keschner and Strauss® suggest a congenital dis- 
position to the disease, and Bing,® Riley and Frocht,®® Marmesco,®^ Hart,®® and 
Rothbart,®® each reporting cases of familial myasthenia gra\ns, believe m some 
hereditary influence 

Since the only way to prove oi dlspro^e each theory is to add more case 
reports to the few on record, without entering into the question, I should like 
to add to the others one more instance of familial myasthenia gra\us 

Case Reports 

Case 1 AT was a 38 3 ear old woman, born in the United States of Albanian 
parentage, married, with tliree children Her fatlrer died of cerebral hemorrhage at 
67, her mother died of complications from an abdominal operation at 40, two brothers 
and one sister w'ere living and well, anotlier sister was affected by the same disease 
The patient had had measles and whooping cough as a child but had been otlienvisc 
healtliy She married at 20 and went through two normal pregnancies 

Ten years before admission she went to work in a radio factor}' and w'as em- 
ployed in a room in whicli tlie temperature was kept at an exceedingl} high lc\ el She 
attributed tlie onset of her disease to tins cause After being employed there for six 
or seven montlis she gradually became weaker and w’eaker, being completely exliausted 
at night She gave up her job but her sjmptoms did not improie The ejelids began 
to droop, she noticed a slight strabismus and W’as so weak especialh during her 
menstrual periods, that she became almost helpless 

*Rccci\cd for publication Maj 17, 1944 
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With tlie event of hei tliircl pregnancy she made a marked improvement, and gave 
birtli at term to a healthy child A few weeks after delivery, howevei, all of her 
symptoms returned more aggravated tlian before She could barely talk or swallow, 
the slightest effort exhausted her, the limbs became cold and heavy, and she was 
pi actically helpless 

On physical examination the patient was quite obese Coloi and expiession were 
fair There was a marked drooping of tlie eyelids and a pi onounced sti abismus The 
thyroid was slightly enlarged Pulse was 85 and of good quality Blood pressure 
was 120 mm Hg systolic and 70 mm diastolic The heart and lungs weie normal 
The abdomen was soft The muscles were flabby and the ordinal y reflexes normal 
Blood count was normal, blood chemistry normal, Wassermann reaction negative, 
urinalysis normal The basal metabolic rate was — 10 Radiograph}' was negative 
for mediastinal tumor or other signs of enlaiged thymus 

The patient was put on prostigmine bromide tablets with a slight impiovement 
The mediqation was changed to piostigmine methylsulphate hypodermically with a 
spectacular amelioration of all symptoms Using two ampules a day foi two weeks, 
she became stronger each day The dose was gradually reduced until she was again 
put on prostigmine bromide tablets At 'the time of this report she was almost well 
and was using the medicine only during menstrual periods or when an occasional 
symptom reappeared 

Case 2 Rose S , sistei of the preceding, was 28, single She had had measles 
and pneumonia as a child, and a tonsillectomy when nine yeals old She had been 
healthy and normal up to the age of 18, when she went to work with her sister in the 
same factory and under the same conditions She also attributed her disease to the 
work 

The symptoms in hei case were more lapid and nioie severe She became bed- 
ridden with marked ptosis, seveie dysphagia, difficulty in speaking and using her 
limbs During an attack of head cold she almost choked trying to cough up some 
mucus Often she could hardly breathe 

Physical examination showed no abnormalities except the ptosis and the extreme 
flabbiness of the muscles of the limbs The only abnoimal laboratory finding was an 
occasional slight excess of creatinine Roentgen-rays of the chest were negative 

This sister was put on prostigmine methylsulphate, hypodermically administered, 
witli moderate results immediately The addition of ephedrine and potassium salts 
did not help much There were slight remissions when she was able to get along with 
the tablets of prostigmine bromide, but usually she had to revert to the ampules, re- 
quiring occasionally some atropine to relieve the increased peristalsis 

Summary 

N 

Myasthenia gravis in two sisters is reported Prostigmine was very effective 
in one but not in the other Inasmuch as we know that remissions are common 
m the disease, the improvement of the first sister may be due to prostigmine oi 
to the natural course of the disease Both sisters noticed then symptoms for 
the first time after working in a greatly overheated room Even if this is a 
coincidence, it is a very unusual one and should be reported 
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ACUTE LUPUS ERYTHEMATOSUS DISSEMINATUS A REPORT 
OF A CASE IN A MALE WITH ASSOCIATED ATYPICAL 
VERRUCOUS ENDOCARDITIS (LIBMAN-SACKS) ” 

By S Gilbert BL 0 U^T, Jr , M D , and John T Barrett, 1st Lt , M C , A U S 

The present concept ot the s} mptom-coinplex known as acute lupus ei}tlie- 
inatosus disseminatus has been formulated over the period of the last 100 years 
Hebra,^ in 1845, first described lupus brytheinatosus as a local cutaneous 
lesion under the name “seborrhea congestiva ” Six yeai s later Cazenave - gave 
the disease its present name It was not until 1872 that Kaposi ® subdivided the 
disease into “lupus er} thematosus discoides” and “lupus erjiihematosus dis- 
cretus and aggregatus ” He w'as the first to realize the generalized and sys- 
temic manifestations of the latter form wath its attending grave prognosis, as 
three of his 11 cases died while under observation The clinical picture as we 
know' It toda}' was, in geneial, adequate!}' desciibed b}' this early investigator 
^Sir William Osler,^ in 1895, published the first of three series of cases undci 
the heading “On the Visceral Manifestations of the Erjthema Group of Skin 
Diseases,” the other senes being repoited m 1900® and in 1904® It was Oslci 
w'ho initiated the modem ln^ estigation of tins s}ndrome, m particular, as re- 
gards the visceral and general s}stemic nature of the condition 

In 1924 Libman and Sacks • first recognized and described a ‘‘hithci to uii- 
descnbed form of valvular and mural endocarditis” or “at}pical \errucous 
endocarditis ” 

Since 1924 this chnico-pathologic entit} has been wideh and thoroughh 
studied both from the clinical and the pathological standpoints with considerable 
lack of unanimit} of opinion as to its clmical manifestations or the pathological 

*Rcccncd for publication April 29, 1944 
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findings Klemperer, Pollack, and Baehr,® however, m 1941, presented a 
thorough study of both the gioss and histological pathology of the disease that 
provides a firm pathologic foundation 

Case Report 

G T, an Ameiican schoolboy of Italian patentage, was first admitted to the 
Rhode Island Hospital on July 14, 1943, at the age of 15, complaining of fevei of 
two weeks’ duration 

Present Illness Seven montlis befoie admission the patient experienced painful 
swelling of the right ankle which prevented walking This cleared up within, a few 
days and the patient was symptom free until four weeks before entry At that time 
his right knee became swollen and painful , however, this disappeared within a week 
under home treatment 

Beginning 14 days befoie admission tliere was a giadual onset of fevei which 
Was continuous in natuie and reached its height during the late afternoon During 
this period his appetite waned and he felt nauseated on seveial occasions, but there 
was no actual vomiting Bowel habits were unusual in that the patient had from one 
to three stools a day, not accompanied by abdominal cramps The stools at no time 
contained blood or mucus For the week preceding entry the patient complained of 
pain in his ribs, particularly at the right costal margin This pain was accentuated by 
deep breathing For two oi three days prioi to admission the patient developed a 
hacking, non-pi oductive cough A history of a 20-pound weight loss m the two 
months preceding admission was obtained He consulted two different doctors, and 
was given some large white pills which he was told weie “good for infection” The 
patient took two of these pills every four hours foi the four days befoi e entry There 
was no appal ent effect on the elevated temperature and the patient was referred to the 
hospital 

Past Histoiy The patient stated that he had been healthy most of his life 
There were no acute infections oi diseases since early childhood He had had the 
usual childhood exanthemata, but gave no histoiy of rheumatic fever, chorea, scarlet 
fever or diphtheria He underwent a, tonsillectomy at the age of seven because he 
was sickly and was having frequent colds This was followed by subjective improve- 
ment Seven months before admission the patient had an “infection" of the middle 
and index fingers of the right hand which required a month to heal without specific 
treatment 

Family History The father had tuberculosis and had undergone a three-stage 
thoracoplasty m a local sanatorium He was discharged from the sanatorium one and 
one-half months before the patient's entiy There was no history of other disease 
or allergic manifestations 

Review of the Systems A careful review of the systems elicited nothing of 
significance 

Physical Examination Pulse 120 Respirations 30 Temperature 104 8“ F 
Blood pressure 110 mm Hg systolic and 30 mm diastolic 

The patient appeared to be large for his age and showed signs of obvious iveight 
loss He lay flat m bed m no distress No jaundice or cyanosis was present The 
face appeared flushed and the skin over the V of the neck and over the wrists re- 
vealed small, pigmented, plaque-like areas 

Head There vv'ere no scars, deformities, or mastoid tenderness 

E\'cs Pupils were round, regular, and equal, reacting to light and accommoda- 
tion There was no nystagmus There was slight scleral injection Examination 
of the fundi revealed nothing remarkable 

Eais There was no discharge or redness The tjmpanic membranes were not 

unusual 
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Nose There was no discharge or obstruction Ihe septum was intact 
Mouth The teeth w'ere in fair repair The tongpie w'as heaMlv coated Tlie 
papillae w^ere enlarged 

Pharynx Considerabl) reddened, particularly in tlie area of the tonsils and 
the anterior pillars 

Neck There w'as no stiffness There Avas moderate enlargement of the lymph 
nodes m both anterior and posterior cenucal chains The trachea Avas m the midline 
AAithout tug The tliyroid Avas not palpable 

Spine There Avere no structural deformities There Avas slight costo-vertebial 
angle tenderness on tlie left 

Thoiax There Avere no structural- deformities Expansion Avas full and equal 
AVith respiration 

Lungs Clear to auscultation and percussion There Avere no rales 
Heart Heart Avas not enlarged to percussion and apical impulse AA'as tell at the 
nipple line No thrill or shock Avas detected Sounds AA'ere of good qualitj There 
AA'as a systolic murmur heard at tlie apex and in the aortic region, aa'IucIi aa as not trans- 
mitted No diastolic murmur Avas detected P„ A\'as greater than A_ AA'as 

greater than Rate AA^as rapid and rhytlim regular 

Abdomen Soft, no spasm or tenderness Ln^er, spleen, and kidnejs AAere not 
palpable No masses Avere felt 
Genitalia Normal adult male 

Rectal Rectal sphincter tone aaus good Prostate AAas not enlarged Iheie 
AA'as no blood on the examining finger 

Reflexes Rather sluggish, but equal tliroughout 

Extremities There Avere no SAVollen, tender or Avarm joints There Avas no 
edema Fingers AA-^ere slightl) suggestne of a fusiform shape No subcutaneous 
nodules Avere felt 

Couise During the first AA'eek the patient remained a diagnostic problem The 
temperature AA'as suggestiA'e of a septic infection, spiking daily to about 103® F and 
never beloAv 100 5® F The pulse increased proportionately, running betAA'een 100 and 
110 The laborator> examinations reA'caled some interesting findings a persistenth 
loAv White cell count, a marked anemia, and a negative blood culture 

On the seventli hospital daj a peculiar rash deA'eloped OA'er the bridge ot the 
nose and cheeks, butterflj -like in design It aaus at this time that the diagnosis ot 
acute lupus erythematosus disseminatus AA'as first suggested 

Examination of the* fundi noAV rcA'ealed blurring of the disc margins A\itli eleia- 
tion of about Hii diopteis This aabs present in both fundi and AA'as interpreted .i" 
bilateral papilledema 

B During tlie next Aveek there deA'eloped a stomatitis and beginning ulceration of the 
posterior AA'all of the pharjnx He perspired profusely during the morning hours and 
complained rather bitterly about a sore tliroat Although his general condition A\.ib 
becoming Aveaker, he A'oiced no other complaints On the fourteenth hospital dav he 
Avas tested Avith Old Tuberculin 1 10,000, Avhicli Avas read as negatiA'e On the 
eighteenth day the patient had an acute episode consisting of chills and fcAcr to 
105 4® F The skin lesions on the face, hands, and neck became more pronounced 
Respirations and pulse rate AAcre increased and tlie patient appeared extremeh sick 
Examination of tlie lungs rcA ealed them to be clear to auscultation and percusMon 
The cardiac murmur detected on admission AAas still present and there AAas noted for 
the first time a gallop rhjthm Avhich persisted until death That night the patient 
had a nose bleed aa'IiicIi AA'as stopped aaiUx some difficultj During this time the 
anemia became more marked, and a platelet count AA'as reported as 100,000 per cu mm 
Taao electrocardiograms AA'cre reported as shoAAing changes indicatne of an acute 
process and not inconsistent aaiUi the diagnosis of pericarditis 
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The only treatment during tins time was of a supportive natuie, consisting of a 
diet high in carbohydrate and vitamin content witli added parenteral vitamins Several 
blood transfusions were given and pentnucleotide was started with the idea of com- 
bating the leukopenia Dm mg this period the urine was not remarkable, showing 
only a trace of albumin, a specific gravity ranging from 1 010 to 1 020 with only a 
rare red blood cell and 2 to 100 white blood cells per H P F in centrifuged specimens 

,On tlie twelfth hospital day sulfadiazine, 1 gram every four hours, was started 
on an empirical basis However, it was soon found to be ineffective and was stopped 
on the eighteenth day At that time the patient became mentally cloudy and dis- 
oriented and this condition peisisted, more oi less, until death Up until that time 
the patient had been taking fluids well, but then, with few exceptions, fluids and 
diet had to be forced 

On the twenty-second day he complained of difficulty in bieathing and shoitly 
afterwards coughed up a large clot of blood, aftei which he felt better Respirations 
dropped from 36 to 24 On the same da}* the nurse reported rectal bleeding It 
seemed as though a generalized bleeding tendency was present During that week 
the temperature ranged daily from noimal to 103 5® F, the spike usually occurring 
about 7am 

The last week of the patient’s life was one of a rapid and piogiessnely downward 
course The anemia became ver\ marked despite transfusions The red blood cell 
count fell j;o 870,000 per cu mm and the hemoglobin to 2 5 grams per 100 c c of 
blood (Sheard-Sanfoid) The white blood cell count dropped to 2,000 per cu mm 
with 65 per cent polymorphonuclear leukocytes, and 33 pei cent lymphocytes He 
became very restless and uncooperative Theie was a marked ulceration about the 
anterior pillars and m the tonsillai regions, with ulceration and soieness of the mouth 
Bleeding of the nose and mouth was obseived on several occasions On the tw'enty- 
sixth day the patient was lery drow'sy, complained of difficulty m bieathing and pain 
in the abdomen 

On the day before death the patient stated that he felt fine and he looked better 
than he had during the preceding 10 days Examination of his ^ heart on this day 
revealed a gallop rhythm and sounds definitely suggestive of severe myocardial 
damage There w'as slight dullness to percussion at both lung bases with breath 
sounds diminished over these areas No definite rales were heard The temperature 
continued to spike during the last w'eek with the patient perspiring profusely 

On the day of death the temperature lose to 106° F for a 24 hour period On 
the evening of the thirty-second hospital day, 10 minutes after the cessation of a 
blood transfusion, respirations became labored, the pulse w'eakened, and the blood 
pressure fell to 80 mm Hg systolic and 50 mm diastolic The patient w'as confused, 
cold and sw^eatmg He w'as gnen oxygen and Eschatin intravenously The general* 
condition became somewhat bettei , hoW'evei, he rapidly grew w'oise and died at 
7 00 p m 

During the entire hospital stay the urine output remained adequate, the patient 
\oiding o\er 1500 cc of uiine a da> Five blood cultures were reported as iicgatne 
with one blood culture, taken on the day of death, reported as containing very man} 
colonies of Staphylococcus aureus, coagulase positive On that day the blood ex- 
aminations showed the hemoglobin to be 2 3 grams per 100 cc of blood w'lth 1,000 
w'hite blood cells, of wdiich onl> 1 per cent w'as polymorphonuclear leukocytes and 99 
per cent w ere 1} mphoc\ tes 

Urinalysis On 15 occasions the urine was analyzed Reaction was at all times 
acid Specific gr.uity \aried between 1 005 and 1020 The sediment re\ealed rare 
hyaline casts during the first 10 days During the la.st two weeks of life the sedi- 
ment reiealcd many hyaline and a few granular casts Red blood cells were rarely 
observed (4-6 HPF ), wdiereas w'hitc blood cells \ ary mg from occasional to lS-100 
were reported on all occasions Sulfadiazine crystals were at no time seen 
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Table I 


Blood 

RBC 

Hgb 

WBC 

Fobs j 

L> mphs 

Platelets 

7-13-43 



3260 

73 

26 


7-14^3 

2 94 


3950 




7-15^3 



4075 




7-22-43 

264 

10 1 

4200 



100.000 

7-23-43 

2 7 

10 1 

1900 

77 

14 

7-27-43 

3 23 

87 

2150 

66 

32 


7-29-43 

2 22 

86 

2100 




8- 4-13 



2800 

67 

31 


8- 5-43 



3300 

66 

33 


8- 8-43 

870,000 

2 5 

r 2070 




8-12-43 

52 

1550 




8-14-43 


38 

1000 

1 

99 



Table II 





1 

Total 


Sedimentation Rate 


Blood 

BUN 

Glucose 

Blood Cultures 



Scrolog} 

Protein 

ihr 

1 hr 






7-14-43 

7-15-43 

13 

70 


Sterile 

Sterile 

50 nim 

55 nim 

1 

Hinton 

negative 

7-17-43 







7-19-43 

7-21-43 

7-23-43 



62 

Sterile 

40 nun 

58 mm 


7-24-43 

7-28-43 



62 


26 mm 

35 mm 


7-31-43 




Sterile 

58 mm 

63 mm 


8- 5-43 





81 inm 

85 mm 


8-11-43 

8-14-43 




Staph aureus 
Very many col- 
onies Coag po^ 

60 mm 

1 

78 mm 



Ciiltuics Nose and throat negatne for heinolj'tic streptococcus (7-17-43) 
Feces negatne for typhoid and dysenterj' group (7-20-43) Throat — Streptococcus 
z’lndaus predominate (7-20-43) Staphylococcus aureus coagulase negatne Smear 
from lesion in mouth (7-23-43) Few fusiform rods No spirillum seen 

Other laboratory adjuncts Feces Guaiac negatne (7-23-43) Old tubeiculin 
test 1 10,000 negative on 7-27-43 

Roentgcn -1 ay (7-14-43) Examination of the chest showed sliglit acceiitua- 
tion of the stnictures in the region of tlie lung roots and accentuation of the mark- 
ings particularly at the bases, but the lungs showed no actne pathologic lesions 
There was no fluid in the pleural caMties The left cardiac contour was straighter 
than normal, and there w'as a slight bulge in the region of the left auricle which was 
consistent w'lth rheumatic heart disease 

Elect! ocardwgrams (,7-14-43) The tracing showed a rapid, regular action 
The P-R inter\al time was at the \ery' upper limits of normal SI, janiii 
showed slight ele\ation with upright T ^\a\cs The record was somewhat abnormal 
and there were changes suggestne of an acute process Rate 110 ( 7-26-43) 

Since the tracing of 7-14—43 there had been some clianges ST, prc\unuly upright 
only sIightK elc\ated now approached the base-line, and 'I, preMOUsh upright was 
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inverted The second and third leads showed no significant changes, but in the 
fourth lead pieviously upright was now inveited These changes weie in- 
dicative of an acute process, and were not inconsistent with pericarditis Rate 104 
(7-30-43) The action was lapid but regular Rate 117 There weie two previous 
records, July 14 and 26 The changes were of minor significance The lecord still 
suggested a possible peiicaiditis 
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hemorrhages throughout The pericardial cavity contained 100 cc of a light yellow 
fluid The pericardium, too, was thick, white, and opaque, and show^ed a few hemor- 
rhagic areas measuring 3 mm in greatest diameter 

Heart The heart weighed 360 grams The epicardium showed a number of 
petechial hemorrhages measuring up to 1 mm and two localized areas of tliickened 
vnsceral pericardium measuring up to 2 cm The endocardium of the auricles and 
left v'entncle was generally thickened and opaque The heart was entirely normal 



Fig 2 Blood vessel vt the myocardium The "fibrinoid degeneration” present in tin. 
adventitia of the vessel wall is espeaall> prominent at tlie right of the lumen 

macroscopicall} except for the above findings and the mitral valve which, at its line 
of closure, showed two small, firm projections measuring 1 to 2 mm across At the 
base of tlie mitral valve, just above its msertion, there were three similar larger areas 
measuring 3 mm across The mitral valve generally was granular m appearance 
Lungs The lungs weighed 470 and 480 grams On section, the parenchvma wa-> 
a peculiar brownish color vvitli numerous hemorrhagic areas measuring up to 1 an in 
diameter 
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Spleen The spleen weighed 360 giains It was firm m consistency and its 
periphery showed irregular white, somewhat fibrous areas measuring up to 2 cm in 
diameter 

Gast7 oinfesHnal Tract The first part of tlie duodenum showed a number of 
hemorrhagic areas m the mucosa The large intestine was filled with "tarry” fecal 
matter 

Panci eas The pancreas was firm in consistency and dark brown in color 



Fig 3 Ihart lalvc Necrosis and hemorrhage maj be seen in the subendothehal area 
A thrombus is present which, at the left, is lorn aw.ny 

> 

Ltvcr Ihe li\er weighed 1920 grams Ihe right border w^as inordinatelj pale 
and show ed man> small hemorrhages beneath its capsule measuring up to 1 S cm The 
lateral portion of the right lobe showed a t>pical "nutmeg” appearance 

Kidttcys The right kidnev w-eighed 270 grams, the left, 280 grams 'llie cap- 
sule was slighth adherent The cortex was pale, measured up to 1 cm, and showed 
main small hemorrhagic areas 

Bladder The bladder was not remarkable 

gloria The aorta was smootli and glistening and elastic 
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Brain The brain weighed 1270 grams Except for a small amount of sub- 
aradinoidal congestion, it was grossly not unusual The pituitary' was not remarkable 
Bone Marrow The bone marrow from tlie vertebrae was soft, almost liquid in 
consistency, and red in color That from the upper one-third of the humerus was 
brown with some fat The marrow from the ribs was red and scanty 



Fig 4 Spleen The periarterial fibrosis m “onion-skin” arrangement is espcciallj 
prominent Endothelial proliferation is present, almost complete!} occluding the lumen 

Lymph Nodes The mesenteric lymph nodes measured up to 1 5 cm and showed 
necrosis A large group of nodes was present about the tail of the pancreas Tliese, 
too, showed necrosis 

Thyroid The thyroid gland w’as not unusual 

Microwoptc Findings Heart The pericardium showed thickened collagenous 
material beneath its mesothelial surface This showed granular, deeply eosinophilic 
masses of “fibrinoid degeneration” as described by Klemperer, Pollack, and Baehr 

The epicardium showed “fibrinoid degeneration" In the myocardium was a 
sparse infiltration w’lth lymphocytes and plasma cells with pyknotic nuclei (figure 1) 
The small and large ^essels in the myocardium presented the appearance of ‘ fibrinoid 
degeneration’ (figure 2) Sections of the lesions seen grossh in the niitr.%1 Aahe 
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showed the typical “fibrinoid degenerative” changes with one section revealing an 
organizing tlirombotic process (figure 3) In one area was a slight amount of 
necrosis and hemorrhage beneath the endotiielial surface There was no cellular reac- 
tion present No evidence of rheumatic fever was seen 

Lungs In the blood vessels and peribronchiolar areas there was “fibrinoid 
degeneration ” The alveolar walls were slightly thickened with an occasional 
leukocyte 



Fi(. 5 Lymph uodc Ihc uccrobis ts seen in the right-hand half of the photomicrograph 

Spleen. The striking feature seen in the spleen was a peculiar peiiarterial 
fibrosis involving tlie central and pcnicilliar} arteries Tins was arranged in con- 
centric rings giving an onion-skin appearance (figure 4) A small amount of endo- 
thelial proliferation was seen in a number of the penicilliar> arteries There was' a 
generalized cxtra\ asation of red blood cells into the reticulum Large areas of 
necrosis t\ere seen 

Gastrointestinal Tract “Fibrinoid degeneration” was seen in the submucosa 
Some slight hemorrhage was present in the mucosa of tlie small intestine 

Pancreas Some “fibrinoid” changes were seen in the peruascul.ir .ircas aiifl 
iiuohing the trabeculae 
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Lwer A marked amount of passu e congestion destroyed the hepatic cells m tlie 
central area Large masses of bacteria were present surrounded by necrosis but show- 
ing no leukocytic reaction This peculiar finding may be explained b> the bone 
marrow histology (see below) Again some slight “fibrinoid” changes were present 
m tlie portal areas 



Fig 6 Bone marrow The cells are sparse wiUi p>knotic nuclei and other degen- 
erative changes The granulopoietic senes is almost entirely absent The peculiar granular 
and gelatinous degeneration is present throughout the entire field 

Kidneys The glomeruli were cellular and a\ascular Such capillaries as re- 
mained were congested An occasional polymorphonuclear leukocjte ^^as seen in Uie 
tuft Some glomerular tufts shoued a shghtlj thickened pericapillar\ connectne 
tissue These dianges, we belieie, are significant, e\en though thej do not approach 
the "wire loop” appearance described by others “Fibrinoid degeneratu e ’ dianges 
were present around the aessds, but not as marked as in otlier organs Tin, aaite 
glomerulitis ■was interpreted as being a part of the terminal stapln lococcic septicemia 
Adrenals Some thickening of the capsule a\illi ‘‘fibrinoid changes %\as «ccn 
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Bladdet The “fibrinoid degeneration” seen elsewhere involved the bladdei wall 
This was especially marked in the submucosa and adventitial coats 

Genitalia The interstitial tissues of the testicle showed “fibrinoid” changes 

Thyroid and Thymus Both organs showed the changes in their connective tissues 
described in other organs 

Brain .The meninges were thickened with "fibrinoid degenerative” alteration 
The blood vessels had a marked eosinophilic staining reaction m their walls slightly 
resembling changes seen in periarteritis nodosa No perivascular leukocytic reaction 
was present 

Skin from Abdomen “Fibrinoid” changes were again seen in the corium 

Lymph Nodes Necrosis was present in the majority of sections (fig^re’5) No 
evidence of tubercle formation was found 

Bone Marrozv The predominant feature was a peculiar granular and gelatinous- 
like degeneration A marked decrease in the granulopoietic series was seen and al- 
though small foci of erythropoietic tissue were present, the nuclei were pyknotic and 
showed karyorrhexis (figure 6) 

Diagnosis Acute disseminated lupus erythematosus Acute glomerulonephritis 
(early) Multiple petechial hemorrhages of the lungs Interstitial bronchopneu- 
monia Necrosis of the spleen and lymph nodes Interstitial non-suppurative myo- 
carditis Atypical verrucous endocarditis (Libman-Sacks) Focal necrosis of the 
liver Chronic passive congestion of the liver Hydroperitoneuni, hydropencardium 
and hydrothorax (slight) Thickening of the pleura, pericardium and peritoneum 
Multiple petechial hemorrhages of the pericardium, epicardium, pleura and liver 

Comment on the Clinical and Pathological Aspect of the Case Although the 
occurrence of this entity is unusual in a male subject, analysis of the clinical data 
and course would seem to justify the diagnosis of acute lupus erythematosus on a 
clinical basis alone 

Review reveals the following clinical aspects 

1 Onset with polyarthralgia 

2 Septic febrile course 

3 Polyserositis 

a Pleurisy 
h Pericarditis 
c Abdominal pain. 

4 Gastrointestinal disturbance 

a Anorexia 
b Nausea 
c Diarrhea 

5 Bleeding tendency 

a Oral and nasal bleeding 
b Hemoptysis 
c Rectal bleeding 

6 Rapid, progressne course with fatal termination in an eight-week period 
Phyncal Findings 

1 Typical butterfly distribution of erj thematoiis, scaly, atrophic lesion 

2 Cardiac impairment 
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a Systolic murmur 
b Gallop rhythm 

3 General physical findings of a rapidly progressing, ravaging disease 

4 Papilledema 

5 Stomatitis and ulcerative pharyngitis 

6 Lymphadenopathy 

Labo) atory Findings __ 

1 Indicative of marked bone marrow depression 

a Severe anemia 
b Leukopenia 
c Thromboc 3 d:openia 

2 Renal damage (though not marked) 

3 Persistent^ negative blood cultures until a terminal bacteremia 

4 Electrocardiographic changes suggestive of pericarditis 

The salient features m the gross pathological findings can be summarized in 
this manner 

1 A generalized thickening of the serous membranes 

2 Extravasation of fluid into the body cavities 

3 Lymphadenopath)' mth necrosis 

4 Non-bacterial verrucous endocarditis of the Libman-Sacks type 

The miaoscopic findings revealed 

1 A generalized involvement of collagen and ground substance m a change 
which Klemperer et al ® term "fibrinoid degeneration ” 

2 Confirmation of the gross findings of lymph node necrosis 

3 Necrosis of the spleen 

4 Periarterial fibrosis !n the spleen 

5 Changes in the glomerular tufts which might be termed minimal "uire 
looping ” 

6 A marked decrease in granulopoietic activity ^\lth a gelatinous-like de- 
generation in the bone marrow 

The clinical and laboratorj findings, the course of the disease, plus negative 
evidence as regards other entities, and finally confirmation bj pathological ex- 
amination would seem to warrant the diagnosis of acute disseminated lupus ery- 
thematosus 

Comment 

The definition "acute disseminated lupus eiythematosus” would seem to us 
to be a most inaccurate and deceiving term Alost cases that are reported as 
acute lupus erythematosus dissemmatus pursue a course varying from several 
weeks to several jears with an approximate average duration of IS months 
The usual connotation of the w'ord "acute” certainly, therefore, does not confomi 
to the course of this disease 

The skin lesions are distinct!} different m all respects from lupus \ulgans 
and. since a tuberculous etiology has been dispro\ed to the satisfaction of mo'st 
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students of the disease, it would seem that the teim “lupus” has no place in the 
nomenclature 

“Disseminated” is definitely in good usage and employed advisedly, how- 
ever, it IS used as descriptive of a term (erythema) that is a part of the clinical 
picture, hut certainly an inconsequential part The skin lesions do fall into that 
group of skin lesions classified as the eiythemas 

Many other terms have been suggested; however, none has been generally 
accepted as appropriate, which fact seems understandable when we take into 
account that we are attempting adequately to depict a disease of unlmown etiology 
and characterized by such widespread and protean manifestations 

The present terminology is of such long-standing usage, however, that further 
attempts to change nomenclature would only add to the confusion 

The etiology of the disease continues to remain obscure and there is little 
to offer other than speculation and conjecture The clinical features and 
course of clinical events vary greatly from case to case, however, in general the 
concept of a consistent clinical syndrome which permits diagnosis has been 
evolved 

The subjective and objective clinical findings may be divided into two phases, 
one the result of a severe intoxication and the other phase reflected by signs and 
symptoms incriminating such various organs and systems as are in that particular 
case involved by the pathological process The different symptoms and signs 
may and do vary greatly in their severity and one or more may be lacking in the 
case in question This fact seems easily understandable when one reflects that 
the pathological process may involve any organ or system of the body to a 
varying extent Thus, it would seem feasible that the symptoms vary as do the 
site and extent of the pathologic lesions Certain organs do appear to be sites of 
predilection and, in general, whatever the symptoms of the individual case, they 
seem to be grafted on a background of a severe toxic state 

The present case being reported as one of acute lupus erythematosus dis- 
seminatus with associated atypical verrucous endocarditis or Libman-Sacks syn- 
drome brings forth an interesting point of discussion concerning the latter 
This condition was first recognized and commented upon by Libman ® He 
obsen^ed what he termed an atypical veirucous endocarditis while in the course 
of his study of endocarditis, as early as 1911 This condition, although patho- 
logically showing resemblance to the endocarditis of both rheumatic fever and 
subacute bacterial endocarditis, nevertheless differs in certain fundamental fea- 
tures Libman-Sacks in 1924 described in detail four cases of this condition 
Avhich they considered as a distinct clinical entity 

Belote and Ratner have recently questioned its existence as a nosologic 
entity That this condition differs from the endocarditis of rheumatic fever 
and subacute bacterial endocarditis is doubtless universally recognized and such 
recognition is based on sound clinical and pathological evidence However, its 
status as a distinct entity unto itself, which is likewise generally recognized, 
would seem to us to be open to doubt, or at least grave suspicion When the 
clinical and pathological details noted m a case of acute lupus erythematosus 
disseminatus arc compared v ith similar details from cases of atypical verrucous 
endocarditis, it is observed that they are fundamentally the same The only 
constant difference is the occurrence of the endocarditis and at times the asso- 
ciated embolic phenomenon found m the Libman-Sacks syndrome 
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Gross compared the pathological changes m tlie hearts of 23 cases of acute 
lupus erythematosus disseminatus with those found in four cases of so-called 
Libman-Sacks disease vnth lupus erythematosus Macroscopic changes were 
present in nine of the former group and microscopic changes in almost all of the 
cases His conclusion was that the changes were characteristic of those found 
in the Libman-Sacks group, that in some instances they were identical, and that 
the two diseases were essentially tlie same and should be, therefore, under the 
one heading — namely, Libman-Sacks disease 

The skin lesions of the two conditions have been declared histologically alike 
by several competent observers O’Learj.,^^ m the discussion of Belote and 
Ratner’s paper, states this fact Likewise, it has been found in general that the 
pathology of these two conditions is fundamentally similar if not identical 

Gross concluded the tivo conditions to be essentially the same but ad- 
vocated that the condition of acute lupus erythematosus be considered under the 
single heading of Libman-Sacks disease Ginzler and Fox commented on the 
similarity betw een the t\vo conditions as regards the clinical features Rose and 
Pillsbury state “It seems beyond doubt that those cases described b}' Libnian 
and Sacks wyth er)'thematous facial lesions were examples of acute lupus ery- 
thematosus disseminatus with visceral involvement” Belote and Ratner^** re- 
port a case considered as an example of the Libman-Sacks syndrome and after 
careful study believe this entity should be classified, as a sub-variety of the cases 
presented by Osier We believe that the condition of acute lupus erythematosus 
disseminatus, Libman-Sacks disease, and at least some of the cases reported by 
Osier are all examples of the entity first appreciated by KapoSi and termed by 
him “lupus erythematosus discretus and aggregatus ” 

Certainly it would seem more plausible to consider that there have Been 
cases of tlie so-called Libman-Sacks S 3 mdrome that prior to 1911 were over- 
looked because the case m question did not feature the endocardial changes or 
that, if present, they were missed because of lack of autopsy material or detailed 
microscopic study, than to believe that there is a newly discovered disease that is 
generally conceded to be fundamental!}' similar m all respects to an entity previ- 
ously described by several competent workers 

Discussion of the Pathology 

Klemperer, Pollack, and Baehr,® in 1941, discussed thoroughly and ade- 
quately the pathological findings in diffuse lupus erythematosus Through then 
efforts, the pathologic criteria have been simplified and coordinated Certain 
conspicuous changes have been described in the heart, spleen, blood vessels, 
serous membranes, and kidneys These changes appear to show' a common mor- 
bid process — ^an alteration affecting the connective tissue thioughout the body, 
the so-called “fibrinoid degeneration” This change can affect any organ m 
varying degrees, accounting for the protean manifestations of the disease’s clini- 
cal course and the absence of typical findings m some organs at postmortem 
examination The serous membranes are usually tliickened There is often 
a pleuritis, pericarditis, and peritonitis of a fibimous or fibrous t}pc Fre- 
quently effusions are present 

The heart is usually enlarged The vahes not infrequentlv present the 
picture of a Libman-Sacks endocarditis" with the histopathological jiicturc \ar}- 
ing from a simple sub-endothelial “fibrinoid degeneration” to hemorrhage, 
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necrosis, and thrombus formation We feel that the Libman-Sacks atypical 
verrucous endocarditis is'not a disease entity within itself, but rather a localized 
manifestation in the endocardium of the generalized alteration m the ground 
substance Two possible mechanisms of pathogenesis present themselves (1) 
The “fibrinoid degeneration” involving the capillaries supplying the valves 
causes an endarteritis with hemorrhage and necrosis and subsequent thrombus 
formation, (2) the “fibnnoid degeneration” and endothelial proliferation of the 
endocardium itself allow platelet deposition upon the surface with later or- 
ganization and thrombus formation The lesions in the case presented were 
of the “pyramidal-ndge” type Microscopically they showed an advanced 
type of lesion with necrosis, hemorrhage, and thrombus formation (figure 3) 
The blood vessels m.the myocardium, as elsewhere, often show “fibrinoid de- 
generation” in their adventitial coats (figure 2) 

“Periarterial fibrosis” is seen almost constantly in the spleen Klemperer 
et al.® state, “ periarterial sclerosis found in nearly every case is so arresting 
that it must be considered specific ” Kaiser,^® however, recently describes these 
lesions m thrombocytopenia and other widely dissociated diseases as well as in 
disseminated lupus erythematosus His conclusions, while against the spe- 
cificity of this lesion, do not militate against its use as a positive diagnostic 
finding when used m conjunction witli the clinical history and other pathological 
findings Hemosiderosis, hyperplasia, and congestion are not unusual in the 
spleen Our case showed marked and typical periarterial fibrosis (figure 4) 

Enlargement and necrosis of the lymph nodes is generally described as a 
fairly consistent finding Fox and Rosahn found in their series of 280 cases 
that lymphadenopathy was present in 66 7 per cent The histopathological 
picture was one of edema with engorgement and, not infrequently, necrosis 
They felt that these lesions were “ suggestive of, but not specific for, the dis- 
ease ” Necrosis of the lymph nodes was a prominent feature in our case 
(figure 5) 

The finding of “wire-loops” in the kidney has been described as being diag- 
nostic of disseminated lupus erythematosus This is considered to be fibrinoid 
degenerative changes m the glomerular arteriolar wall Some cases show none 
of this distinctive change and we must consider that the kidney was spared the 
onslaught of the morbid process Necrosis of the glomerular loops is also de- 
scribed Glomerulonephritis has been reported in a number of cases and was' 
present in our case, probably as a result of the terminal staphylococcic bacteremia 
We found no evidence of fully developed “wire-loops” in our case, but felt that 
the changes present might be minimal changes. The liver has been reported as 
showing the picture of focal necrosis No explanation has been advanced be- 
yond a possible terminal bacteremia Our case showed just such changes 

The brain often shows edema and a degenerative process In our case there 
w'as an involvement of the blood vessel wall which resembles changes seen m peri- 
arteritis nodosa 

The bone marrow' is usually described as normal or hyperplastic, even in 
those cases m w'hich a leukopenia is seen clinically The case presented sliow'cd 
a picture of marked granulopoietic depression w’lth a peculiar gclatmous-like 
degeneration (figure 6) We feel that this is the reason for the lack of a leuko- 
cytic response to the bacteria and necrosis m the liver Although tuberculosis 
as an etiological agent has been disproved.® it is occasionally seen at necropsy 
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It IS possible that in the past the necrosis which is often widespread in the 
lymph nodes’ has been mistaken for the caseous process of tuberculosis There 
was no evidence of tuberculosis m our case 

Summary 

" We have reported a case in a male w'hich from its clinical sig^s and symptoms, 
course, and pathological findings, and lack of any other tenable diagnosis war- 
rants the diagnosis of acute disseminated lupus er)'thematosus with atypical 
verrucous endocarditis (Libman-Sacks) 

The findings as recorded and a review of tlie literature lead us to question the 
existence of a separate clinical entitj' termed the “Libman-Sacks syndrome” and 
to suggest that it is a local manifestation of an extensive and "Widespread patho- 
logic process described previously as acute disseminated lupus erj'thematosus 
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COMPARATIVE ELECTROCARDIOGRAPHIC CHANGES IN 
ANGINA PECTORIS AND CORONAR’X^ THROMBOSIS IN 
THE SAME PATIENT; REPORT OF A CASE*" 

By Harold H Rothendlcr, MD, Notv Yoik, N Y 

The literatuie lecords a relatively small number of cases of fleeting electro- 
cardiographic changes m the course of an attack of spontaneous- caidiac 
pain ■*’ ® Obseivations have been made to correlate these changes with 

those occurring following a coronary occlusion, both experimentally * and clini- 
cally” An unusual opportunity presented itself to make observations relative 
to this matter m a patient with coronary aitery disease, who while giving an 
account of the character of his recurient attacks of precordial pain, developed 
the symptoms he was trying to describe Four hours later he developed a more 
severe and persistent attack of pain which proved to be coronary thrombosis 
Electrocardiograms were obtained duiing the fleeting attack of pain, two min- 
utes after it had subsided, and at various intervals during and subsequent to the 
attack of coronary thrombosis Such a sequence of events in one and the same 
patient recorded electrocardiographically is not a common experience The 
record of this case is the subject of this report 

Case Report 

A 57 year old white male related that he had first experienced precordial pam on 
efifort five years ago These spells of pam recurred for several months, but since then 
he had been symptom free On the morning in question he noted a recun ence of 
precordial pain on effoit which lasted several minutes, and disappeared abruptlj 
While describing the attack he was suddenly seized with pain over his piecordiuni 
Advantage was taken of this opportunity to record an electrocai diogram W'hile the 
pain persisted Only three leads could be taken before the pam disappeared (figure 
A) S-T segment depression is noted m all tliree leads About two minutes after 
he W'as relieved of his distress tlie three standard leads and an apex lead were 
repeated (figure B) All S-T segments have returned to the isoelectric line and a 
normal tracing is evident 

Examination of the patient at this time revealed no abnormal findings His color 
w’as good The pulse was of good quality Regular rhythm .was present, there were 
no murmurs, and the blood pressure was 140 mm Hg systolic and 90 mm diastolic 
Fluoroscopy reiealed no abnormalities m the size and shape of the heart and aorta 

Four hours later, during the night, tlie patient was awakened from his sleep with 
se\ere precordial pain This w'as more severe than the previous attacks, and more 
persistent 'Ihe heart sounds w'cre poor, rhythm was regular, pulse w^as 88 per 
minute B> morning Ins pain had abated somewhat An electrocardiogram taken 
at this time (figure C) show's dcpicssion of the S-T segment in Leads II and III 
The ensuing-. course follow'cd the pattern of an acute mjocardial infarct The tem- 
peiaturc reached the high le\cl of 102“ F within the next se\eral dajs and returned 
to nonnal on the eighth day The blood pressure fell to 108 mm Hg systolic and 80 
mm diastolic, and returned to 130 mm sjstolic and 90 mm diastolic at the end of 
the fourth week lie exhibited an increased sedimentation rate until after the fifth 
w’eck Serial clectrocardiogr.uns arc presented to illustrate the changing pattern (fig- 
ures D, E ) 

’*’Rccci\cd for pubhcatioii Job 24. 1944 

From the Cardi.nc Str\ict of Dr Ilnrrj Gold, The Hospit il for Joint 
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Comment 

The electrocaidiographic changes occurring during the course of functional 
cardiac pain showed the same pattern as those in the early phases of coronary 
tlirombosis, which occurred four hours later It is noteworthy to point out, 
however, that the changes were moie extensive during the pain of the functional 
episode than during the terminal phase of the pain due to the organic episode, 
since S-T segment changes occurred in all three standard leads during the 
former, and only in Leads II and III during the latter One can only speculate 
concerning the significance of these differences The initial electrocardiogram 
was taken during the severe pain of the anginal attack and may, therefore, be 
indicative of the generalized reflex myocardial ischemia which takes place, al- 
though It IS fleeting On the other hand, the electrocardiogram taken following 
the coronary thrombosis was taken aftei the seveie pain had subsided, which may 
in turn indicate a lesser degree of reflex spasm, and, therefore, a lesser degree of 
generalized myocardial ischemia 

One may also emphasize the fact, to which attention has been called repeatedly 
in the literature, and as clearly demonstrated in this case, that a normal electro- 
cardiogram does not preclude advanced coronary artery disease This patient 
showed a noimal electrocardiogram two minutes after one demonstrating severe 
myocardial ischemia, and four houis befoie a coionary thrombosis 
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EQUINE INFECTIOUS ANEMIA TRANSMITTED TO MAN 

B} Johan T Peters, M D 

Visiting Professoi of Medicine, Louisiana State University 
Nezu Oilcans, Louisiana 

In his lecent book, titled “Diseases Transmitted from Animals to Man” 
(1941), Thomas HulU ^\lltes “equine infectious anemia has never been 
known to infect man ” The purpose of this rejiort is to demonstrate that this 
statement is no longei valid It is not difficult to recognize this virus disease 
if the possibility of its occurrence he remembeied It may be expected that other 
cases will soon be dlsco^ered among patients with aplastic anemia of unknowm 
origin if the method of examination described in this article be applied This 
expectation is based on the following facts a There is a laige numbei of in- 
fected horses and mules in tlie United States and elsewhere The disease in 
horses tends to occur in certain large areas In the United States, according 
to Hagan- (1943) many horses in the northern and western states and manj’ 
mules in the Mississippi Delta region die from this disease b Insects, which 
are well-known “blood-suckeis” in man, are at the same tune tiansmitters of 
equine infectious anemia c Some forms of aplastic anemia of unknown origin 
are strikingty siinilai to tlie anemia w'hich was observed in tlie case described 
below 

Case Report 

The patient, who w'as a professor of patholog>' and hematologj' at a School of 
Vetennar}’’ Medicine, had himself made the diagnosis of infectious anemia He was 
convinced tliat pliysicians knew much less about the disease tlian he did Therefoie 
he had refused all aid and examinations bj physicians Howe\er, the author suc- 
ceeded in persuading him that a comparison of his symptoms and signs wuth those 
associated wuth certain anemias, described m man, might add significantly to oui 
knowledge of these diseases The patient consented to be examined, but undei these 
circumstances the author could not perform certain examinations (eg, bone marrow 
studies) wdiich the patient considered to be unnecessarj 

The patient, a man 45 jears of age, was a veterinarian w’ho often came in contact 
with horses suffering from equine infectious anemia The patient was never sick 
before this, and his famih history w'as irrelei ant His chief complaint w-as w'eakncsi. 
The present illness began tw'o years pre\ioush when a skin eruption wdiicli the patient 
called a “herpetiform exanthema” appeared in the umbilical region It soon disap- 
peared At that time diarrhea alternating with constipation ocairred A few weeks 
after the onset of the disease a slight edema appeared, extending o\ er the w hole bodj 
but most e\ ident in the ehds There w as no aibuminuria Betw eeii tlie attacks thei e 
were short intenals when the patient felt w’ell Howexer, constant weakness and 
pallor of tlie skin dex eloped Sex ere headtiches xxere frequent and xxere locahred 
usuallx 111 the occipital region Noxx and then fex'er occurred, but xxas nexer of i 
high grade After a fexx months the interxals of relatixe xxell-being returned and 
xvere longer than before, but the recurring attacks xx'ere just as sex ere 

Laboratory findings The urine rexealed no pathological findings The blood 
xxas examined on numerous occasions bj the patient himself Hemoglobin xxas np- 
pioximatelx 30 xolunies per cent (Salih), that is about 4 3 gm per cent llie nuni- 

* Receix cd for publication January 10, 1944 
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bei of led cells pei cu mni was about two millions The mean coipusculai hemo- 
globin was 23 and the coloi index 0 8 Normoblasts and megaloblasts were nevei 
found Poikilocytosis and anisocytosis were always present The number of leu- 
kocytes varied from 1800 to 2600 per cu mm The differential count revealed no 
abnormalities except a relative lymphocytosis The number of the platelets was within 
normal limits, but many were so-called “giant platelets ” This is perhaps of diagnostic 
importance The patient had an intestinal hemorrhage during only one of the ex- 
acerbations Between the attacks no hemorrhage occurred The following negative 
findings may be mentioned The lungs and heart showed no abnormal findings, except 
anemic systolic murmurs over all the ostia The blood pressure was always within 
normal limits The liver and spleen were not enlarged Jaundice was absent and 
there was no increased loss of urobilin and urobilinogen There were no aphtliae on 
the tongue There was no tenderness on pressure over the sternum or other bones 

Physical exaviimUon This revealed no data of importance which have not been 
mentioned In order not to present a confused picture, it seemed better to mention 
in this aiticle only the symptoms and laboratory findings observed during tlie peak of 
the disease because only these enable the examiner to make the right diagnosis 

From the onset of the symptoms — as mentioned above — the patient had made 
the diagnosis of equine infectious anemia in himself because his symptoms were 
similar to those observed in infected horses He was convinced that he had to die 
from this disease which he called by the oldei name "pernicious anemia ” He sau 
this outcome in the majority of the infected hoises The pi oof that his diagnosis was 
correct was demonstrated by the following test which is used regularly in horses 
The patient injected 1 cc of his blood intrai enously into a young strong hoise The 
animal died from equine infectious anemia This crucial test was repeated with the 
same result in two other young healthy horses He earned out these tests with 
filtered and unfiltered blood with identical results This excluded othei diseases not 
caused by a virus For nearly tw'o years the pooi condition of the patient remained 
unchanged At the beginning of the third year, dining wdiich the authoi examined 
the patient, an amelioration of the disease appeared The first sign w'as that the 
intervals betw'een the attacks became longei Of great importance w^as the fact that a 
horse, injected wnth the patient’s blood, remained healthy This was repeated in othei 
horses w'lth the same result The reason this repetition was necessary is the existence 
of “healthy" equine carriers which will be discussed later 

How'ever, in spite of the fact that his blood was negative, his piognosis re- 
mained unfavorable because he knew cases in hoises which were apparently healthy 
€ind whose blood remained negatiie during long periods, yet aftei 10 years or moic 
new attacks developed in one of which the animal died 

From the blood picture, described above it is obvious that the patient had an 
aplastic type of anemia which involved the myeloid and erj-^throgenic tissues but 
not the platelets Such forms of anemia aie known to occur in man In the 
hematologic literature this fonn of anemia m man is described under the heading 
“Atypical Forms of Aplastic Anemia” One of these forms was called b\ 
Dow'ney “ in 1938 “Aplastic Anemia without Thrombocytopenia *’ Giant plate- 
lets are found in human blood in chronic infections They may become so large 
that the} arc confused with flagellates This happened to the author as he saw 
these platelets for the first time. This possibility should be remembered in 
future cases There is certainly sufiicient reason to carry out an inoculation of a 
horse with the blood of a patient who is suffering from “aplastic anemia without 
thrombocvtopcnia” with giant platelets If it is negative a second horse should 
be inoculated for reasons given below However, even if thromboev topcni.i 
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IS piesent with oi without giant platelets, one should cany out this test because 
in horses tliere are ^'a^atlons which may occur also in man In the chronic 
fonn of aplastic anemia in man hemorihage is rare, in sharp contrast with the 
w'ell-knowm occurrence of hemorrhage m the acute form This is in accordance 
witli this patient’s symptoms 

Since this virus infection has to be added to the “human diseases” it is of 
importance to know' wdiat has already been discovered concerning this 'disease 
and also to know' the gaps in our know'ledge w'hich still have to be filled in Foi 
this purpose the author used Hagan’s Infectious Diseases of Domestic Animals - 
Runnells’ Animal Patholog}',® and an article of C Stein et al ' 

In 1904 the French investigators Carre and Vallee discovered that the etio- 
logic agent of this disease was a filtrable virus They showed that filtrates, passed 
through Berkefeld filters, could infect other horses The virus was found in 
blood, uiine and feces Its length is between 18 and 50 milliniicra It is ver_\ 
resistant to disinfectants, freezing, and desiccation, and is little affected b} age 
Dried blood retains virulence foi several months, if protected from sunlight 
Of great importance for tlie possibility of an infection in man is the fact that the 
disease is spread principally through the agency of insects The chief offenders 
are the blood-sucking coninioii stable fly, Sfomoiys calattans and the mosquito 
Anopheles macuhpcnnis It is probable that the Anopheles qnadi nnaculatus 
the malaria-transmitter in the United States, also transmits infectious anemia 
This IS all the nioi e pi obable since this infection can be transmitted mechanicalh 
b} the bite Scott showed that infection in hoises could be produced by a single 
])iick with a lypodeimic needle w'liich was contanimated b}' pricking an infected 
liorse Theie is some evidence that hoises can also be infected by feeding from 
the same floor or from common containers How ever, the principal transmitters 
are insects There are no lepoits of successful cultivation of the virus in arti- 
ficial media Therefore, the only way to detect the many apparently healtln 
virus-carriers among horses is to inoculate their blood into other horses How - 
ever, the fallacy in this experiment is that the selected animal may alread}' be a 
carrier and, therefore, may not react For this reason, if the first test is negative. 
It IS necessarj to inoculate a second horse in order to make the chance of erroi 
smaller The discovery of a suitable artificial culture medium w ould be of price- 
less value, not only for the diagnosis in horses, but also for the routine examina- 
tion of blood in human aplastic anemia Heie lies an open field for a bacteriol- 
ogist 

If an inoculated test-horse is susceptible, it presents fevei usuall} within IS 
to 30 days The most constant findings aie a lapid decrease m hemoglobin and 
red cells, an increase in the sedimentation rate and m the plasma globulins The 
blood changes are nioi e or less variable, as already mentioned 

It can be expected that after this war, there will be a fmtlier spread of die 
disease in hoises After evciy war this phenomenon has occurred Horses are 
assembled, dm mg wars, from many areas The return of horses to civilian life 
is likel}' to set up new foci 

In horses there is an acute subacute and chronic form of infectious anemia 
In the acute form death ina\ occui w ithm a few da} s The subacute form ma\ 
lead to death within three niontlis Both forms may go into the chronic form 
which IS often interiupted by acute exacerbation*?, during am of which death 
may occui The blood usualh remains infectious, but niaj become Icmporarih 
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flee from the virus Some mvestigatois believe that lecoveiy in hoises never 
occurs, but this conception is incorrect according to otheis How tieacherous 
this disease is, at least in hoi-ses, is shown by the histoiy of a horse described 
by Schalk and Rodeiick ® This horse was used as a test-animal It had several 
acute attacks duimg the first three years, but then lived appaiently m good 
health for 14 years Every year the blood was inoculated into another horse 
All of these inoculated horses, except one, developed the disease Then suddenly' 
the horse died in an acute attack 

The results of inoculations of rabbits and birds have been uniehable, because 
these animals often seem to be immune Means of immunization have not yet 
been developed, in spite of many attempts The pi oblem of therapy is unsolved 

Summary and Conclusions 

1 Equine infectious anemia can be tiansmitted to man 

2 The blood of patients with the so-called idiopathic aplastic anemia should 
be inoculated in hoi ses in oi dei to diagnose this disease m man This test should 
not be considered too expensive because it is probably haimless for the animal 
if the patient does not have infectious anemia, and it is of great diagnostic 
importance if the hoise develops the disease It can easily be done in the laiger 
veterinary institutions because in such places this inoculation is a loutine test 
for the diagnosis of the disease in horses (The authoi has received a letter 
from the Veteimaiy Institution in Washington, D C, stating that blood fioni a 
suspected case would there be injected into a healthy hoise ) 

3 The probabiht}' that cases will soon be detected in man is emphasized, 
especially if adequate cultuie media foi the viius are found This opinion is 
supported by three facts (a) The large number of infected hoises and mules 
(b) The insects which transmit the disease among horses are the same which 
are known to bite man Meiely contact of the sting contaminated with infected 
blood IS sufficient for the tiansmission of the disease (c) A desciiption of the 
anemia w'hich the patient had can be found in all textbooks of medicine under 
the heading “Idiopathic Aplastic Anemia” which is not a raie disease At the 
present time the only reliable method of making the diagnosis of this disease 
is the inoculation of horses wnth blood of the patient 
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EDITORIAL 

METHODS OF ADMINISTERING PENICILLIN 


The inactivation of penicillin by the gastric juice, which renders it ordi- 
narily ineffective by mouth, and its rapid excretion in the urine when given 
by parenteral injection, have given rise to troublesome technical difficulties 
m its administration Thus far the most efficient method of maintaining an 
effective concentration m the blood and the most economical as far as the 
wastage of drug is concerned is tlie continuous intravenous drip The prac- 
tical disadvantages of this procedure are obvious and have stimulated many 
attempts to devise some simpler method of administration 

Subcutaneous injections are irritating and painful, and absorption has 
been reported to be irregular and uncertain 

After intramuscular injections absorption is rapid, reaching a maximum 
level which is highly effective after from 30 to 60 minutes, but it then falls 
off rapidty, and if ordinary doses are used (15,000 to 20,000 units), before 
tlie end of three hours tlie concentration often falls below the effective range 
For susceptible organisms like the gonococcus, the pneumococcus and tlie 
hemolytic streptococcus, this is usually an effective procedure, although the 
necessity of continuing the injections day and night without interruption is a 
strain on the patient as well as the medical personnel It is not adequate for 
the more resistant organisms such as the staphylococcus and the Strepto- 
coccus vn idans in bacterial endocarditis 

Doubling the dose of penicillin injected prolongs somewhat the period 
during which an effective concentration in the blood is maintained, perhaps 
an hour The alternatives are to reduce tlie interval to two hours, or to 
institute a continuous intramuscular drip This can be done by dissolving 
the total daily dose of penicillin in 500 c c of salt solution and maintaining 
a flow at a rate of six to eight drops a minute It maintains an effective 
concentration in the blood and is economical of penicillin It is often pain- 
ful;' however, and is usually more objectionable to the patient than an intra- 
venous drip, and except for freedom from thrombosis it shares most of the 
drawbacks of the latter procedure 

Attempts to improve the technic of intramuscular injections ha\e been 
designed either to slow the rate of absorption or to lessen the rate of excre- 
tion in the urine 

In 1944 Raiziss ^ found that penicillin suspended in oil was more slowh 
absorbed and an effective concentration in the blood was maintained longer 
than when injected in aqueous solution Romansky and Rittman - obtained 

1 Raiziss, G W Penicilhn in oil suspension Bacteriostatic and spirochcticidal agent 
Science, 1944, c, 412-413 

= Ro^IA^SK\, M J, and Rittman, G E Penicillin prolonged action in beeswax* 
peanut oil mixture, single injection treatment of gonorrhea. Bull U S Anm Med Dept., 
1944 (Oct ), 43-49 
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effective levels for six to 10 hours by injecting 100,000 units suspended in 
3 per cent beeswax in peanut 'oil They reported curing gonorrhea in a 
number of cases by a single injection 

Trumper and Hutter ® utilized ice packs applied to the site of injection 
In nine of 10 cases of gonorrheal infection they were able to maintain ef- 
fective blood levels for six to 12 hours, and obtained clinical cure after a 
single inj'ection of 50,000 or 100,000 units of penicillin They usually ap- 
plied the packs for two hours before the mj'ection and for six or 12 hours 
following it 

Fiske, Foord and Alles * employed adrenalin to slow absorption Aftei 
demonstrating that penicillin was stable in dilute solutions of adrenalin and 
that in rabbits it prolonged the period during which an effective blood level 
was maintained after a single subcutaneous or intramuscular injection, they 
tested the mixture on seven human subjects By dissolving 50,000 units of 
penicillin in 4 c c of 1—50,000 dilution of adrenalin solution, they approxi- 
mately doubled the time during which an effective blood level (0 039 unit 
per c c or more) was maintained (about three hours as compared witli one 
and one-half to two hours after injections of penicillin in salt solution) 
Parkins et al attempted to combine these two principles by adding peni- 
cillin powder to a 6 per cent or 20 per cent gelatin solution containing 0 025 
or 0 005 per cent of neosynephrme In experiments on dogs and also in a 
few human cases they found that the use of either gelatin or neosynephrme 
prolonged the effect somewhat (to about four hours), but the use of both 
gave more satisfactory results In human cases, following an intramuscular 
injection of 50,000 units, a significant blood level (0 02 to 0 08 unit per 
c c ) persisted for six to eight hours If this finding is confirmed, it should 
be possible in some cases to reduce the number of intramuscular injections 
per day from at least eight to three or four 

The early observation that high levels of penicillin were maintained in 
the blood for several hours in patients with t'enal insufficiency ® led others to 
seek aitificial means of slowing its excretion in the urine Ramnielkamj) 
and Bradley ' noted that excretion was delayed following diodrast mj'ection 
Beyer et al ® found that the addition of 6 per cent of sodium para-amino- 
hippurate to iicnicillin solution on intravenous injection increased the plasma 
content of penicillin Uvo to five tunes, depending upon the concentration of 
hippurate attained in the blood No untoward effects were noted m short 

■’ Trumpi k, M , and A M Prolonging effective penicillin action, Science, 

1944, c, 432-4'M 

•• Fiske, R T , roonn, A & , and Alifs, G Prolongation of penicillin actnity by means 
of adrenalin, Science, 1945, ci, 124-125 

s Parkins, W et al ^(aintcnance of the blood le\cl of penicillin after intra- 
muscular injection. Science, 1945, cj, 203-205 

^RaMmfxkamp. C H, and Kifup, C S Mjsorption, CKcretion and distribution of 
penicillin, Jr Clin In\c';t, 1943, xvii. 425-^37 

■Rammilkamp, C H, and BRAnm, S E E\cretion of penicillin in man, Proc Soc 
Exper Biol, and ^led , 1941, Ini, 30-o2 

“Bfmr, K., et al The effect of para-annnolnpjnirir acid on pla‘;ma fonccntration of 
IKnifillin in’man, Jr Am MexI »\s«;oc, 1944, exxvi. 1007 



EDITORIAL 


277 


(12 hours) experiments m human cases The hippurate is regarded as 
“competing” with the penicillin for excretion m the renal tubules 

Bronfenbrenner and Favour “ studied the effect of administering benzoic 
acid by mouth (2 5 gm every four hours) on the rate of excretion and blood 
level of penicillin after intramuscular injections of 20,000 units With a 
liberal fluid intake, this exerted onty a moderate effect, but if at the same 
time fluid was restricted to 1000 to 1500 c c a day, and salt to 3 gm a day, 
the plasma concentration at 30 and 60 minute intervals was increased eight 
fold, and the duration of the high blood level prolonged to more than two 
hours 

Attempts ha^ e also been made to devise an effective procedure for oral 
administration Pemcilhn is absorbed quite readily after it reaches the duo- 
denum, but IS inactivated by the acid gastnc juice It was noted early that 
in cases with achlorhydria, penicillin appeared in the blood after mouth ad- 
ministration To protect the penicillin from this destructive action it has 
been administered m enteric coated capsules and in conjunction with various 
acid-neuti alizing substances The results obtained by the use of the ordinary 
enteric coatings have in general been inconstant and unsatisfactory 

Libby suspended powdered sodium and calcium salts of penicillin in 
cottonseed oil and administered this in gelatin capsules Following a single 
dose of 90,000 units the blood le\el ranged from 0 03 to 0 05 unit per 
c c for four hours Two subsequent doses of 20,000 units at three hour 
intervals maintained tin's level for eight hours The best results were 
obtained if the penicillin was given when the stomach was empty 

Charney et al administered 7 gm of trisodium citrate or 2 5 gm of 
disodium phosphate witli penicillin by mouth, and determined the amount ex- 
creted 111 the urine during the subsequent six hour period as an index of ab- 
sorption When given after meals, there was on the average a substantial 
increase m the percentage of penicillin recovered in the urine as compared 
with the controls (from about 2 per cent to 20 per cent) The results uith 
sodium bicarbonate, calcium carbonate and aluminum hjdroxide in a few 
expel iments were less satisfactor)% When administered fasting, more 
penicillin was excreted by the controls and the increase obtained bv the ad- 
ministration of the antacids was at best slight Furthermore, individual 
variations were large 

McDerindtt et al followed the blood penicillin le\els in a group of sub- 
jects after single oral doses of 315,000 units administered (1) in aqueous 
solution, (2) m aqueous solution preceded by three doses of 4 gm of mag- 
nesium trisilicate at one hour inter\'als, (3) in coni oil, and (4) m 4 per 
cent beeswax in peanut oil Following this large dose, after 30 and 60 

*•’ Bronflnrrenner, J, and Faiour, C B Increasing and prolonging Wood pLiucillin 
concentrations follow mg intramuscular administration, Science, 19-15, ci, 673-674 

i®Libb\, R X Oral administration of penicillin m oil. Science 1945, ci 178-180 
>iCnARNE\, J , et al Urmar> excretion of penicillin m man after oral adnimistntioii 
with gastric antacids. Science, 1945, ci, 251-253 

McDermott, W , et al Oral penicillin. Science, 1945, ci, 228-229 
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minute intervals, eftective blood levels in the range of 0 6 to 0 8 unit pei 
c c were recorded for all the procedures, without a significant difference be- 
tween them, although the levels at the two hour interval were better sustained 
after the oil suspensions They state that “qualitatively similar results” were 
obtained with doses of 100,000 and' 50,000 units, and conclude that blood 
levels comparable to those following intramuscular injections can be obtained 
by oral administration of a dose five times as large 

Krantz, Evans and McAIpine reported more successful results by the 
administration of 100,000 units combined witli 3 gm of basic aluminum 
aminoacetate The average serum concentrations in 12 cases ranged from 
0 39 unit per c c at two hours, 0 68 unit at three hours, 0 37 unit at five 
hours, to 0 17 unit at seven hours There were large individual variations 
Burke et al also reported favorable results following the administration 
of penicillin in gelatin capsules hardened by immersion in formaldehyde and 
alcohol, 30 minutes after the ingestion of two tablets of aluminum hydroxide 
These capsules resisted the action of gastric juice in vitro for one to two 
hours Following 200,000 units, high blood levels were obtained after one- 
half hour and remained at an effective level for four to five hours This 
level was maintained for about three hours after 100,000 units This “com- 
pared favorably” with the aveiage levels following 40,000 units intramus- 
cularly 

Rectal administration has been regarded as impracticable because of 
destruction of penicillin by colon bacilli Loewe et’al howevei, have ob- 
tained detectable concentrations in tlie blood of 12 of 14 cases following 
the administrate)!! of large doses (300,000 to 1,000,000 units) of sodium 
'penicillin in cocoa butter suppositories The results were variable, and in 
most cases the blood levels were low, but a level of at least 0 012 unit, the 
minimum effective against the most susceptible organisms, was maintained 
for six hours or more in half the cases tabulated Manifestly the method 
must be greatly improved before it will have practical value 

Barach et al have reported promising results in the treatment of sub- 
acute and chronic infections of the lungs and bronchi by inhalations of peni- 
cillin aerosol In these cases the concentration of penicillin in tlie blood 
usually ranged from 0 01 to 0 04 unit, and m one case to 0 18 unit, and 
could be increased by deep breathing to 0 4 unit It seems quite possible 
that this niaj prove to be the best method of treating such conditions in 
which a high concentration of penicillin in the mucous membranes is pre- 
sumably desirable It seems unlikely that it w'oiild be practicable m other 
types of infection 

'■' Krant/, J C, Jr, E\an‘., \V E, Jb, and McAlmne, J G Oral pciucillin with 
basic aluminum ammoacctntc. Science, 1945, a, 618-619 

r G, Ross, S. and Stravss, C Oral administnition of penirilhn, Jr *\i« 
Med Assoc, 19-15, c’cwni, 83-87, 

LotwF, L , ct al Penicillin In rectum, Jr Am Med Assoc, 1945, c'<x\iii, 18-19 
i“1Jap\c», a L, ct al. Inhalation of penicillin aerosol in patients with hronchni 
asthma, chronic h’-onchitis bronchiectasis, ,ind Jimp .abscess prclinunar> report, Ann Jut 

Med , 1945, wii, 485-50*^ 



EDITORIAL 


279 


The leports which have been reviewed are all preliminary in nature, and 
the number of observations on which they are based is far too small to war- 
rant any definite conclusions Certain tentative ones, however, may be per- 
missible 

Thus far no method except continuous intravenous or intramuscular drip 
can be depended upon to maintain continuously the relatively high blood 
concentration needed m infections with the more resistant organisms Intra- 
muscular injections of moderate doses of penicillin in aqueous solutions can 
not be depended upon to maintain a really effective blood level for more than 
two hours, although m many cases this may persist three hours Doubling 
the dose of penicillin delays the fall in the blood level somewhat, but it is 
wasteful of drug, since a relatively large excess of penicillin is required to 
secure a comparatively slight delay It is doubtful whether anjThing is 
gamed from the transient excessively high levels reached soon after such 
injections 

It seems probable that some procedure designed to slow absorption may 
be so perfected that an adequate blood level can be maintained for at least 
eight hours after a single intramuscular injection The most promising 
appear to be the use of oil or gelatin as a vehicle, in ^association with a per- 
sistent local vasoconstrictor Procedures designed to retard excretion by 
the kidney require a great deal more study before tlieir geneial use is justified 

The oral administration of penicillin is still in the early experimental 
stage, and at present it can not be depended upon in treating an infection 
of any gravity whatsoever This preliminary work offers a definite hope 
that some effective procedure may be found, perhaps the use of an oil vehicle, 
a suitably hardened capsule, an effective antacid, or a combination of such 
measures Thus far, how'ever, it is little more than a hope One point 
wdiich stands out clearly is the great variability in tlie response of different 
individuals Even tliose procedures wdiicli seem most promising on the basis 
of average values fail in certain cases Large doses are required, at least two 
to five times that for intramuscular injection, and these w'ould have to be 
repeated at least once in three or four hours to w'arrant any expectation of 
effectiveness The indiscriminate dispensing of penicillin for oral use in 
combination wuth some antacid, wdiicli now threatens to come into \ogue, 
IS af present premature and ill adMsed, and is likely to pro\e highly disap- 
pointing 

Fortunately the pnmary toxicity of penicillin is negligible, and there is 
little risk of direct injurj^ to the patient from such use Penicillin also has 
much less tendency than the sulfonamides to render organisms resistant 
w'hen it IS administered intermittent!} and in inadequate doses There is 
evidence, how'ever, that certain indniduals maj become sensitized to penicil- 
lin Cases of contact dermatitis have been reported, as well as generalized 
reactions during a second course of treatment The frequency of such reac- 
tions IS not yet known, but this may pro\ e an additional reason for avoiding 
tlie unnecessar}’ or ineffectual administration of this drug 

’•* Crifp, L H Allergj to penicillin, Jr Am ^fed Assoc, 194-1, cwm, 429 
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Radiologic Examination of the Small Intestine By Ross Golden, M D 239 pages , 
26 X 18 cm 1944 J B Lippmcott, Philadelphia Price, $6 00 

The smallness of this book attests to the lack of knowledge of the diseases of the 
small bowel It is apparent that this segment of the gastrointestinal liact has le- 
ceived less study than the remaining portions, which is perhaps due to its being moi e 
silent in its diseases than the rest With tlie exception of complete obstruction of the 
small intestine, the symptoms produced by a pathological small bowel are far less dra- 
matic than those of tlie stomach or colon 

On perusing this volume, it becomes evident that there is still much to be de- 
sired in roentgen examination of the small intestine Dr Golden presents very clear 
roentgenograms of the inflammatory, nutritional and emotional changes that occur in 
the small bowel The immediate impression is that tliey are indistinguishable fiom 
one another 

The chemical mediator theory is discussed, together with case histones and the 
results of therapy based on this theory But this, too, is still indefinite and calls for 
much further research 

The book is well illustrated and is very readable The data included should act 
as a stimulus for further work on the small bowel This volume could scarcely be 
classified as a reference one, since major portions of the information aie inconclusive 
in nature 

D J B 

SavtlVs System of Cltntcal Medicine Dealing zvith the Diagnosis, Prognosis, and 
Tieatnicnt of Disease foi Students and Piactitioncis Twelfth Edition* Edited 
b} E C Warner, M D . F R C P 1168 pages , 22 X 15 5 cm 1944 The Wil- 
liams and Wilkins Company, Baltimore Price, $9 00 

The character of the present edition is unchanged from that of the first editions, 
which w'cre planned by Dr Thomas Savill and subsequently produced under the editor- 
ship of Dr Agnes Savill The changes are concerned mostly with model nizatlon of 
methods of treatment and new'cr laboratory tests of established value The greatest 
change has been in extracting “Psychological Disorders” from "Diseases of the Nerv- 
ous System” and devoting a new chapter to this growling specialty 

The special value of this book is in its plan of organization, w’hich is based on the 
presenting sjmptoms of disease Each chapter is divided into three parts (1) the 
symptomb the patient presents and the differential diagnosis, (2) the plijsical and 
clinical signs; and (3) a classification of diseases of that anatomical region with prog- 
nosis and treatment Treatment is the weakest aspect of this edition, as it was in the 
previous ones Some of this inadequacy maj be due to the delays in publication dur- 
ing the rapid therapeutic advances of wartime 'Ihe sulfonamides are tabled bricflj 
and the reader is cautioned against ad\ising eggs, meat, and onions during llicir ad- 
ministration because of cjanosis due to sulf-hcmoglobinemia and mct-hunoglobincmia 
Some of the inadequac> may be apparent rather than real and due to .i difference in 
coiuentional therapeutic ideas in England and America, such as the value of morphine 
in asthma and of procedures of ^cnesectlon and Ictching in pneumonia with right heart 
strain; or, as in the case of “toxic adenoma (sccondarj Gra%'cs’ di'-easc)”, the rc.‘dtr 
is ad\ ibcd against the use of iodine because it makes tlic condition worse 

The book is \aluable to undergraduate and graduate clinicians who wish funda- 
mental information in a readilx available form Svmptoms which arc classifud in 
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Other sections die described briefly and cross references are complete It is because 
of this excellent organization that this book is superior to the usual text of differential 
diagnosis 

MVP 


BOOKS RECEIVED' 

Books received during June are acknowledged in the following section As far 

as practicable, those of special interest will be selected for review later, but it is not 

possible to discuss all of them 

An Index of DiffcrcnUal Diagnosis of Main Symptoms Sixth Edition By Various 
Writers Edited by Herbfrt French, CVO, CBE, MA, MD Ovon , 
FRCP Assisted by ArthuU H Douthwaite, MD, FRCP 1128 pages, 
26 X 17 cm 1945 Williams and Wilkins Company, Baltimore Price, $17 00 

Some Fundamental Pi maples of Metabolism By L H Newburgh, M W John- 
ston, and J D Newburgh 62 pages , 28 X 22 cm 1945 J W Edivards, Ann 
Arbor, Michigan Price Paper bound $1 25 , cloth bound $1 75 

Tevt-Book of Pharmaceutical Chemistiy (Bentley and Driver) Fourth Edition 
Revised by John Edmunb Driver, MA (Cantab), PhD, M Sc (Loud), 
F R I C 644 pages , 22 5 X 14 5 cm 1945 Oxford University Press, New 
York Price, $7 50 ' 

The Basis of Clinical Neurology Second Edition By Samuel Brock, M D 393 
pages , 23 5 X 16 cm 1945 Williams and Wilkins Company, Baltimore Price, 
$5 50 

Men Under Stiess By Roy R Grinker, Lt Col, MC, and John P Spiegel, 
Major, MC, Army Air Forces 484 pages, 24 X 16 cm 1945 The Blakiston 
Company, Philadelphia Price, $5 00 

The Bacteiial Cell in Its Relation to Problems of Fnulcncc, Immunity and Chemo- 
theiapy By Rene J Dubos With an Addendum by C F Robinow 460 
pages , 22 X 14 5 cm 1945 Harvard University Press, Cambridge, Massiichii- 
setts Price, $5 00 

A Synopsis of Medicine Eighth Edition By Sir Henry Lethfby Tid\, KB E. 
M A , M D , B Ch (Oxon ) , F R C P (Lond ) 1215 pages , 19 X 13 cm 1945 

Williams and Wilkins Company, Baltimore Price, $7 50 

Common Ailments of Man Edited by Morris Fishbein, M D 177 pages , 20 5 X 14 
cm 1945 Garden City Publishing Company, New' York City Price, $1 00 

Clinical Atlas of Blood Diseases Sixth Edition By A Pinf\, MD, MRCP, 
and St\nley Wyard, M D , FRCP 138^ pages , 20 5 X 13 5 cm 1945 The 
Blakiston Companj , Philadelphia Price, $5 00 



COLLEGE NEWS NOTES 

New Life Members 

Since the publication of the last issue of the Ai^nals of Internal Medicine, the 
following Fellows of the College have become Life Members (listed in the order of 
subscription) 

Dr Hugo O Altnow, Minneapolis, Minn 
Dr Harold C Oclisnei, Indianapolis, Ind 
Dr Harry Plummer Ross, Richmond, Ind 


, Enlistments and Discharges, A C P Members 

Dr Timothy F Breuer, F A C P , Hartford, Conn , has been commissioned a 
Lieutenant Commander in the U S Naval Reserve This brings the total number of 
College members who have entered upon military duty to 1,864 

The following members of the College have been honoiably discharged 

Leroy E Burney, Senior Surgeon, USPHS — Indianapolis, Ind 

M Coleman Harris, Lieutenant Commander, (MC), USNR — ^New York, N Y 

Meredith B Hesdorffer, Past Assistant Surgeon, USPHS — Minneapolis,,Minn 

Roy Herbert Holmes, Major, (MG), AUS — ^Muskegon, Mich 

W Byrd Hunter, Lieutenant Colonel, (MC), AUS — Huntington, W Va 

John L Kantor, Colonel, (MC), AUS — ^New York, N Y 

Charles H Watkins, Captain, (MC), USNR — Rochester, Minn 


Oral Examinations, American Board or Internal Medicine 

Oral examinations by the American Board of Internal Medicine will be held in 
San Francisco, October 15-16-17 They are intended primarily for candidates from 
Ancona, California, Colorado, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, 
Washington and Wyoming The closing date for registering is September 1 Write 
for application form to the American Board of Internal Medicine, 1 West Mam St, 
iMadison 3, Wisconsin 


Gifts to the College Library 

The following gifts of publications by members arc gratefully acknowledged 

Books 

"Rypins’ Medical Licensure Examination,” Fifth Enlarged Edition, completely 
rc\i<!cd under the editorial direction of Dr Waller L Bicrring, F A C P 

Reprints 

Samuel M Alter, F A C P , Los Angeles. Calif — 2 reprints 
Harold R Carter f Associate), Deiucr, Colo — 2 reprints 
Ir\ing Gray, PA CP, Brookljn, N Y — 5 icprints 

Harold J Harris, FA CP, Lieutenant Commander, (MC), USNR — 3 reprints 

Franklin B Peck* F \ C P , Indianapolis, Ind — 1 reprint 

Bruce R Powers, F A C P , Know die, Tcnn —1 reprint 

Horace K Richardson, F \.C P , B.diimore, Md — 1 reprint 

Mitchell A Spcllbcrg (Associate) Major, (MC), AUS— 7 reprints 

Leon H Warren, FA CP-, Licutemnt Colonel, (MC), AUS— 1 reprint 

2*2 
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Office of The Surgeon General The local use of crystalline sulfonamides (sulfa 
powder) has therefore been discontinued except in the case of serous cavities where 
its use, while permissible under the direction of the surgeon, is not recommended 
This subject is covered by War Department Circular No 160 as amended by W D 
Circular No 176, 1945 

Colonel Liielh, Chief of Classification Bianch 

Lieutenant Colonel Harold C Lueth, F A C P , of Evanston, 111 , has been assigned 
as Chief of the Classification Branch, Military Personnel Division, Office of The 
Surgeon General 

Before coming to the Office of The Surgeon General in February of this year, 
Colonel Lueth was Liaison Officer for The Surgeon General to the American Medical 
Association, with headquarters in Chicago — a post which he held for three years He 
also served as Consultant in Procurement and Assignment to the War Manpower 
Commission 

Policy on Assignment of M C Officers to Veteians Administratton 

Additional U S Aiiny Medical Corps officers will not be assigned to duty with 
the Veterans Administration unless they had previously been serving on the staff of 
that organization. Major General George F Lull, F A C P , Deputy Surgeon General 
of the Army has announced 

In outlining this War Department policy. General Lull stated that m the event 
officers specifically requested seivice with the Veterans Administration they would be 
eligible for such assignments 

Pi omotions in the Ai my Medical Cot ps 

From Lieutenant Colonel to Colonel 

John Randall McBride (Associate), Hillsboro, Ohio 
From Major to Lieutenant Colonel 

Clifton Harold Berhngliof, F A. C P , Binghamton, N Y 
Sander Cohen, F A C P , Cincinnati, Ohio 
Harold Ellbwortli Ilatliiiorn (Associate), Youngstown, Ohio 
Samuel Edward King F A C P , New York, N Y 
Isadora Jacob Kwitiij (Associate), Indianapolis, Ind 
George William Stuppj, F A C P . Chicago, 111 


Di Leroj E liinney ( Associate) has been given leave lioiii the U, S Public 
Health Service as of July 1, 1945, to assume the position of Seeietary of the Indiana 
State Board of Health and State Health Commissioner of Indiana 


Colonel OrpIieiN J Bi/zo/ero F *V C P has bee'ri serving with the Arm> Medical 
(^orp*. i.i Italy lor a euiNiderable pefiod in tune He will hold the \lhed Mihtarv 
Gov'ermuent’s health eonimibsum tor the Milan region, it is announeed He previ- 
(uislv supervi''ed uie'dieal services at Palermo and heeanie Director of Public Health in 
Siedy He later -erved as a health omcer in Rome* and received in honoriiry degree 
in med'Cine rnmi the* Ciiiver-'iiy ot Palermo 


'Ihe C. mted State' PubFe fleaitli Ser»iee has leveiitlv issued tht Natiutiil Inal- 
ime* of Health liulletm No eomaiiui.g -tt’diev ot tvpliii, fever 



COLLEGE NEWS NOTES 


285 


Captain Lyle J Roberts, (AIC), U S Navy, a Fellow of the American College 
of Physicians, was among medical officers taken prisoner by the Japanese in the 
Philippines in early 1942 It was not until May of 1945 that the College learned of 
that misfortune and found out through the wife of one of its other members, also a 
Japanese prisoner, that Captain Roberts was among the officers and men moved from 
the Philippines to some prison camp in Manchukuo 


Di Hugo T Engelhardt (Associate), for six years a member of the Department 
of Medicine at Tulane Unnersit> School of Medicine, New Orleans, is now associated 
with the Humble Oil & Refining Company of Houston, Tex , as internist 


Dr Chai les F McKhann, F A C P , recently Assistant to the President in charge 
of research at Parke, Davis & Company, Detroit, has been named Professor of Pedi- 
atrics at Western Reserve University School of Medicine and Director of Pediatrics 
at the University Hospital, Cleveland He succeeds Dr Henry J Gerstenberger, who 
will become Professor Emeritus of Pediatrics beginning with the next school year 

The appointment became effective as of July 1, but Dr John A Toomey, F A C P , 
will remain as Acting Director of Pediatrics at the University Hospitals until Sep- 
tember 1 Di Toomey uill continue at Western Reserve University as Professor of 
Clinical Pediatrics and Contagious Diseases, and in charge of the Departments of Con- 
tagious Diseases at University and City Hospitals 

Dr McKhann is uidelj known for his work in pediatrics He is a graduate of 
Miami Umveisity and holds the degree of Bachelor of Science, Master of Arts and 
Doctor of iMedicine from the University of Cincinnati He was assistant and in- 
structor in the Harvard ^ledical School from 1923 to 1930, and Assistant Professor 
of Pediatiics and Communicable Diseases in the Medical Scliool and the School of 
Public Health, Harvard University, from 1930 to 1936 From 1935 to 1940 he was 
Associate Professor at Harvard IMedicdl School and its School of Public Health, and 
from 1940 to 1943 he was Professor of Pediatrics and Communicable Diseases at the 
University of Michigan He was Visiting Professor of Pediatrics at Peiping Union 
^ledical College, Peiping, China, from 1935-1936 on a grant from the Rockefeller 
Foundation 

In addition to his w'ork as a teacher and administrator. Dr McKliann is probably 
best known for his w'ork on the feeding of children and for his work with the frac- 
tionization of serums and the use of these serum fractions in the treatment of infec- 
tious diseases He has contributed to several textbooks and is the author of more tluni 
fifty scientific papers 


Dr John M Swan, F A C P , Rochester, N Y , is the Execute e Secretary ot the 
New' York State Committee of the American Society for the Control of Cancer Ho 
still holds a commission as Colonel m the Medical Reserve Corps (inactive) of the 
Army 


FiITY PtR C^■^T InCRE\SE in PoLIOMVtLITIS C \Shb 

In the June* issue of the National Foundation New's it w'as reported that there is 
an increase of almost 50 per cent in the number of infantile paraljsis cases for die 
first five months of 1945, as compared to the same period in 1944 A total of 740 
cases was reported throughout the United States as of Maj 26 of this jear ihc 
gicatcst increase has been in the Aliddle Atlantic States where the number oi polio- 
m>ehtis cases increased from 43 to 178 In the South Atlantic States there were 106 
cases this >eai compared w'lth 50 last \ear, the East South Central States, 79 this 
year, 32 last jcar. New England States increased from 15 to 30 West North Ccniril 
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States increased from 30 to 41, East North Cential States increased from 41 to 75, 
West South Central States increased from 110 to 122 

A decrease occurred in the Pacific Coast States and the Mountain States 


Abbott Laboratories Provide Research Foundations 

The Abbott Laboratories, North Chicago, 111 , recently announced an appropri- 
ation of $50,000 for Research Fellowships in ten universities, $5,000 each to suppoit 
research in the field of medical products during a five-yeai period, beginning one year 
after the end of the war The universities are given complete control of the results 
of the research conducted Neither are tliey restricted regarding the type pr scope of 
the problem selected within the specified field Institutions selected include California 
Institute of Technology, Cornell University, Harvard University, University of Illi- 
nois College of Medicine, Massachusetts Institute of Technology, University of Minne- 
sota, Ohio State University, Purdue University, Tulane University of Louisiana and 
the University of Wisconsin 


Legion of Merit Awards 
Commodore William W Hargiave 

Commodore William W Hargia\e, FA’CP, (MC), U S Navy, formerly of 
Philadelphia, has been awarded the Legion of Merit, the citation reading "for ex- 
ceptionally meritorious conduct in the performance of outstanding services to the 
government of the United States as medical officer m command of the United States 
Naval Hospitiil, Peail Harboi, T H, fiom Aug 17, 1943 to Jul> 3, 1944 and .ib 
medical officer m command of the United States Naval Hospital, Aiea, f H , from 
JuK 4, 1944 to Feb 9, 1945 A counselloi and dnector of raie undeis^tandmg and 
broad \ision. Commodore (then C.iptain) Hai grave exercised unfailing tact and 
w'lsdom m the administration of both hospitals and, applying his special knowledge 
with skill and judgment, created and maintained exceptionally high standards ot 
professional service to the patients under his command By his close personal super- 
vision, his sympathetic concern and genuine interest m the induidual w'elfare and 
morale of personnel. Commodore Hargrave inspired and encouraged the nipid re- 
habilitation of patients essential to the successful prosecution of the war against 
Japan ” 

Lieutenant Colonel Robert E L\ons, Ji 

Lieutenant Colonel Robert E L>ons. Jr ( \ssociate), ( MC), AUS, tormeilj 
«)f blire\epoit, La, was recentK awarded the Legion of Merit tor ‘*Scr\ices as duet 
of the medical record diMsion, Eighth Air Force, trom Jul>, 1942 to December, 1913 
lie dcwiscd methods oi compiling wound and injury data trom sick .md wounded 
reports and field medical recouN which resulted in a complete medical record of Eighth 
Air Force comb it wounds 'Ihe major poitions ot the body receiving wounds were 
indicated b\ [icrccntagcs, represciumg a total of all wounds Tins import.iiit record 
revealed thiii a large proportion of serious and t.ital bittle wounds among air crews 
was caused by relativclv low velocity missiles incurred m an area of the borlv that 
could be protected bv armor Based on this study , mdiv idu.d armor cquipineiit tor the 
protection of air crew members was tlevelopcd and standardized throughout the Eighth 
Air Force By constant rcicw of nicihcal records, he continually tlevelopcd new 
metluxls ot presenting md mterpretmg st.iiistical dita. He charted the geographic 
•nc'ikiicc ‘lid sources of mjurie' and diseases whicli resulted m an immcdi itc mieiisi- 
ficition of the viiicrcd disc isc progi mi m all atcas He mili/ed the material m the 
revised care ot liter report to p'ciure clurts ai <1 (Lia winch conlribined gre ulv to 
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the 1-eduction of frostbite and anoxia, therebj' increasing the training le\el of combat 
crews before their shipment to the theater He further conducted exhaustive re- 
search in the development of accurate attribution tables for air crews, of heavy 
bombardment units by reviewing the combat history of hundreds of crew members 
in each ciew position throughout their entire combat careers After an enormous 
amount of work and research he completed the report which served as a temporarj 
basis for computing replacement requirements ana proved invaluable to the Army Air 
Forces material and services commands By his untiring efforts, competent grasp 
of the situation and high devotion to study he contributed materially to the outstanding 
success of the aerial offensive against the enemy ” 


Colonel Cornelius P Rhoads 

Colonel Cornelius P Rhoads, FA CP, (MC), AUS, formerly of New York 
City, was awarded the Legion of Merit recently with the following citation “He de- 
1 eloped new methods of diagnosis and treatment for relief of injuries due to toxic 
chemicals and perfected a compound to counteract the effects of blister gas At 
Bushnell, Fib , and San Jose Island, Canal Zone, he established medical testing stations 
He also developed equipment for detecting the presence of war gases m air, food 
and water ” 


LIEUTE^^A^T Colonel Isidore A Feder Receives Bronze Star 

Lieutenant Colonel Isidoie A Feder (Associate), (MC), AUS, formerly of 
Biooklyn, recently received the Bionze Stai “for meritorious service in connection 
with military operations against the enemy as Chief of Medical Ser\ ice, 45th Evacua- 
tion Hospital, Semmiobile, from June 17, 1944 to Aug 1, 1944 in France Lieutenant 
Colonel Fedei expertly superiised the diagnosis and treatment of nmiierous medical 
cases He displayed keen insight in properly distributing the medical services of 
qjhcers, nurses and enlisted personnel to insure piompt and adequate treatment ot the 
wounded By his initiative, professional knowledge and skill, Lieutenant Colonel 
Feder reflected credit on himself and on the military service ” 


Di Edward Kupka, FA CP, is Medical Director of the Hastmgi> houiidatioii 
loi Tuberculosis Research, Pasadena^ Calif 


Dr George C Lockard, FACP, will represent the University of Maryland 
School of Medicine , Di Robert H Riley, FACP, will represent the State Depart- 
ment of Health, and Dr Victor F Cullen, FACP, will represent tlie Maryland 
State tuberculosis sanatonums, on the newly created Council on Medical Care set up 
by autliority vested m the State Board of Health in Maryland to provide consultation 
and adv'ice m connection with the program to be administered by the Bureau ot Mctli- 
cal Services of that State 


Di George K Wharton, F .-V C P , Kingston, Out , is now Proiessor oi Clmic,ii 
Medicine at Queens Univeisitv', Chief of the Cluneal Service on Medicine at Kingston 
General Hospital and Consult int in Medicine at Hotel Dieu He is certifieil liv the 
iVmeiican Board of Interinl Medieme and by the Specialty Board of the Royal Col- 
lege of Physicians and Surgeons of Canada 
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Dr John F Kenney, F A C P , Pawtucket, has been installed as President of the 
Rhode Island Medical Society 


Dr Waller S Leathers, F A C P , retired on June 30, 1945, as Dean of Vander- 
bilt University School of Medicine, Nashville Dr Leathers had served as Dean and 
Head of the Department of Preventive Medicine and Public Health since 1928 He 
was succeeded by Dr Ernest W Goodpasture who heretofore had been Associate 
Dean and Professor of Pathology 


Dr Edwin J Simons, F A C P , Swanville, has been elected President of the 
Minnesota State Medical Association and succeeds Dr Edward L. Tuohy, F A C P , 
Duluth, on January 1, 1946 Dr Benjamin B Souster, F A C P , St Paul, was elected 
Secretary 


, American Board of Pediatrics to Hold Examinations 

t 

The American Board of Pediatrics will conduct its oral examination at Atlantic 
City, N J , Plotel Claridge, December 7-9 The examination was first scheduled for 
New York City, but had to be changed because hotel reservations were not available 
The written examination of tlie Board will be conducted locally under a monitor on 
October 19 


Di Andrew C Ivy, F A CP , will supervise the work of research m cancer edu- 
cation at Northwestern University, Chicago, under a grant m aid of $8,500 by the 
National Advisory Cancel Council Dr James H Means, F A C P , will likewise 
supervise tlie study of the relation of steroid hormones to growth and tumois under a 
grant of $24,500 to Harvard University from the same source Dr Leon Schiff, 
F A C P , will supervise clinical studies of gastric cancer under a grant of $10,000 
from die Council to the University of Cincinnati The total grant to all institutions 
liy the National Advisory Cancer Council is $79,377, the largest amount ever granted 
at one tune b> the Council 


Di Virgil P S>dcnotricker, FACP, Professor ot Medicine at the University 
of Georgia School of Medicine, Augusta, is now Chief of the United Nations Relief 
and Rehabilitation Association's Nutrition Service and is reported still to be aiding 
p itients at the Belsen Concentration Camp in Gerinanv 


CornettoH 

Dr. PvUil K Mejer, Port Arthur, Tex, was honor.ibly discharged from the Arm> 
Air Cori)-> as a Licutcuaiit Colonel rather than as a Capt.iin, is published in the June* 
i^sue of this journal 


Un lune 23, lvM5. the Lniversiu ot bouthern Calitornt.i eonlerred the* honorary 
degree of Doctor oi Science up-on Walter L Ireadvay, MD, F \ (.' P , formerly 
.Assistant fnirgeMfi tloneral « P>29-3.S) md Me-<Jie.tl Director i Retired), Umled ^tnttj 
I’ubhc Health :5crv;-e 
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I'Hjb War-Time Graduate Medical Meetings 

The more active program of the War-Time Graduate Medical ^ileetiiigs is some- 
what suspended during the summer months although this period is used in preparing 
' and organizing the sessions for the early autumn 

Under the chairmanship of Dr James J Waring, F A C P , Denver, Zone No 19, 
a program w'as given at the hospital at Camp Carson, Colorado Springs on July 19 
including ‘Surgery of tlie Sympathetic Nervous System,” Dr Merrill C Jobe, “Pul- 
monary Infarction," Dr R W Vines, “Recent Advances in Diabetes,” Dr S S 
Kauvar, F A C P 

In Zone No 23 a graduate medical meeting will be conducted at the Dibble Gen- 
eral Hospital, Menlo Park, California on September 3 including “Diagnosis and 
Treatment of Arthritis,” Dr S R Mettier, F A C P , “Nephritis,” Dr Leslie L 
Bennett 

A review of the activities of the committee for tlie sik months ending June 30, 
1945 reveals that over tlie country there have been 60 individual meetings of 111 
sessions and 90 continuation courses of 646 sessions, making a total of 150 meetings 
and 757 total sessions These were conducted in 101 army installations, 23 naval 
installations and 7 at civilian centers The total cost for this rather extensive pro- 
gram including administration, printing, traveling expenses of the committee and 
instructors, honoraria to instructors in certain instances and other miscellaneous items 
amounted to $14,11901 

Inquiiies are received at the executive offices of the committee from time to time 
from entirely new installations where programs have not been previously conducted 
There has been a steady recognition and growing appreciation of the value of this 
nation-wide effort among the medical officers of oui armed forces 


Ten Fellowships in Psychi^trv Available at University of Michigan 

There are now ten one-jear fellow'ships in Psychiatry available at the Uni\ersit> 
of Michigan Each will offer an annual stipend of $2,000 These fellow’ships are 
under tlie aegis of tlie Office of Veteran’s Affairs of the State of Michigan Ap- 
pointees will be trained at the Neuropsychiatric Institute of the Unnersity of ^lichi- 
gan Candidates must be graduates of a Class A Medical Scliool, and must complete 
a rotating internship before beginning their fellowship Applications should be 
made to Dr Raymond Waggoner, Professor of Psychiatrj, University Hospital, Ann 
Arboi, Michigan 


MINUTES OF I HE BOARD OF REGEN 1 S 


Philadelphia, Pa 
June 10, 1945 


The regular spring meeting of the Board of Regents ot the American College ot 
Physicians was held at the College Headquarters, Philadelphia, June 10, 1945, with 
President Ernest E Irons presiding, Mr E R Loveland acting as Secretary, and the 
following m attendance 


Ernest E Irons 
W vlter W Palmer 
Tames J Waring 
\\ iLLi VM D Stroud 
George Morris Pieksol 


President 

First V ice President 
Second Vice President 
Treasuicr 
Seci etarv -General 
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Jonathan C Me akin s 
Hugh J Morgan 
Charles F Tenney 
Francis G Blake 
Roger I Lee 
Charles T Stone 
James E Paullin 
LeRoy H Sloan 
Maurice C Pincoffs 
Paul W Clough 
Chauncey W Dowden 
O H Perry Pepper 


Editor, Annals of Internal Medicine 
Acting Editor, Annals of Internal Medicine 
Chairman, Board of Governors 
Chairman, Committee on Finance 


The Executive Secretary read abstracted Minutes of the preceding meeting of the 
Board, which were approved as read 

The Executive Secretary, among the communications, presented the resignation 
of Dr Fred W Wilkeison, F A C P , Montgomery, Governor of the College for Ala- 
bama, the resignation being submitted because of illness President Irons, after con- 
sulting the Board, appointed Dr E Dice Lineberry, F A C P , Birmingham, as Gov- 
ernor for Alabama to fill out the unexpired term of Dr Wilkerson, namely, until 1947 
President Irons announced the sudden death of Dr William W Herrick, F A C P , 
New York, N Y , on June 1 Dr Herrick had been serving as tlie member of the 
Committee on Post-War Planning for Medical Service, and at one tune had served as 
,i Regent of the College President Irons announced the appointment of Dr Walter 
W Palmer, F A C P , New York, N Y , to succeed Dr Herrick on the Committee on 
Post-War Planning foi Medical Service 

As a communication, Mr Loveland repoited that due to illness. Dr Sydney R 
Miller, F.A C P , Baltimore, resigned some months ago as a member of the Committee 
on Credentials, and the appointment subsequently by President Irons of Dr LeRoy 
II Sloan, FA CP, Chicago, succeeding Dr Miller for a term expiring m 1945 oi 
until tlic next date when appointments are made 

It was suggested by Dr James E Paullin that the President send a lettei of 
thank', to Dr Wilkerson and to Dr Miller for their valuable service to the College 
The Secrttarj -General, Dr George Morris Piersol, reported the deaths of 34 Fel- 
lows and 3 Associates since the last meeting of the Board, as follows 

[•dloxus 


*Ckndenmg, Logan 
Coniair, William Freas 
Colter, 1 hoinas F 
Dover, Francis Joseph 
Dibble, John 
Donald, \Villiain M 
Fliiin, John W 
Gorham, Fr.mk D 
Grant. Brooks Collins 
Grauor, Frank 
Grill. John C 
Hall, William W 
'Herritk, \V ilium W 
Irving, Pttcr 
kkni', I'manuel 
Klopt) Huirv IrAiit 


Kansas City, Mo 
Benton, Pa 
Indiana Harbor, Ind 
Bethlehem, Pa 
M C , U S Army 
Detroit. Mich 
Prescott, An? 

St Lunis, Mo 
M C , U S Army 
New York, N Y 
Milvvaiikte, Wis 
W atcrtow n, N Y 
New York, N Y. 
New York, N. Y 
tleviland Ohio 
Mlcntown Pa 


January 31, 1945 
January 1 1, 1945 
March 12, 1945 
December 30, 1941 
\pril, 1943 
December 20, 191*1 
November 21, 19*14 
November 27, 1911 
January 1, 1945 
February 16, 1915 
March 17, 1915 
Januar> 3, 1915 
June 1, 1915 
Dccemlicr 28, 1911 
March 21, 19-15 
March 7, 19-15 


• I orn'.<.r 



COLLEGE NEWS NOTES 


291 


Lawrence, Charles H 
Luippold, Eugene John 
Mahony, Fergus O 
Mills, Harlan Page 
Neal, Frank 
Nicliolas, Estes 
Northrup, William 
Pepper, John K 
Pudor, Gustav A 
Purdie, Robert McNair 
Ricketts, George Allen 
Rudy, Abraham 
Sinclair, Charles George 
Smith, Bertnard 
Speidel, Frederick George 
Warren, Mortimer 
Weissberg, Morris 
Winemiller, James Lewis 

Associates 

Smith, Esmonde B 
Talbot, Francis J 
Willett, Thomas 


Boston, Mass 
Weehawken, N J 
El Dorado, Ark 
Phoenix, Ariz 
Peterborough, Ont 
Portland, Maine 
Ionia, Mich 
Winston-Salem, N C 
Portland, Maine 
Houston, Tex 
Osceola Mills, Pa 
Boston, Mass 
M C , U S Army 
Los Angeles, Calif 
Louisville, Ky 
Portland, Maine 
Brooklyn, N Y 
Great.Neck, N Y 


Brooklyn, N Y 
Niagara Falls, N Y 
West Allis, Wis 


March 13, 1945 
December 16, 1944 
February 6, 1945 
February 27, 1945 
January 18, 1945 
December 12, 1944 
December 9, 1944 
October 31, 1944 
March 7, 1945 
April 9, 1945 
December 6, 1944 
February 19, 1945 
May 3, 1945 
January 23, 1945 
October 15, 1944 
October 8, 1944 
March 17, 1945 
October 1, 1944 


February 2, 1945 
November 11, 1944 
February 25, 1945 


Dr Piersol reported the following list of 65 additional Life Members since the 
the last meeting of the Board, making a grand total of 387 Life Members, of whom 33 
are now deceased, leaving a balance of 354 (named in the order of subscription) 


Albert F R Andresen 
Henry A Christian 
Erwin D Funk 
George M Levitas 
Eugene E Marcovici 
Saipuel T Nicholson, Jr 
Ralph L Shanno 
Carl Edward Johnson 
Frank B Kelly 
David L Perry 
Fred John McEwen 
John W Scott 
V M Longmire 
Irving J Sands 
John Albert Bauer 
William S Reveno 
Irvin R Fox 
Joseph Kopecky 
Randolph Lyons 
Robert G McCorkle 
Thomas P Sprunt 
Meldrum K Wylder 
Joseph A Pollia 
Fred Sternagel 
C Clyde Sutter 
Chester Quaj Thompson 


Brooklyn, N Y 
Brookline, Mass 
Wyoniissing, Pa 
Westwood, N J 
New York, N Y 
Pottstown, Pa 
Forty Fort, Pa 
Morgantown, W Va 
Chicago, 111 
New Castle, Pa 
Wichita, Kan 
Lexington, Ky 
Temple, Tex 
Brooklyn, N Y 
Burlington, Ont, Canada 
Detroit, Mich 
Eugene, Ore 
San Antonio, Tex 
New Orleans, La 
San Antonio, Tex 
Baltimore, Md 
Albuquerque, N M 
Los Angeles, Calif 
West Des Moines, Iowa 
Rocliester, N Y 
Onnha, Nebr 
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Arthur Christian DeGraff 
John Day Garvin - 
John E Nelson 
D D Comstock 
W Bernard Yegge 
Elliott P Smart 
Guy D Callaway 
Thomas Everett Strain 
Francis M Pottenger, Ji 
Clarence C Campman 
G Stirling Landon 
Roy A Ouer 
John H Fitzgibbon 
Henry M Ray 
Samuel Gitlovv 
Sigurd W Johnsen 
Franklin Jesse Nelson 
Homer A Ruprecht 
George R Maxwell 
Henry Nelson Tihen 
Jacob M Cahan 
Irving L Cabot 
Harold F Koppe 
Harvey M Ewing 
Homer D Cassel 
Otto A G Reinhard 
Charles H Parsons 
Lawton M Hartman 
Leopold Shumacker 
Anita M Muhl 
Donald R McKay 
\Vm Lindsay Miller 
Samuel G Shepherd 
William D Stroud 
Vernon L E^ans 
Frank Baker Marsh 
Harr> Joseph Friedman 
Mark Alexander Gritliii 
William Ra\ Gnflin 


New York, N Y 
Pittsburgh, Pa 
Seattle, Wash 
Los Angeles, Calif 
Denver, Colo 
Murphys, Calif ' 
Springfield, Mo 
Shreveport, La 
Monrovia, Calif 
West Middlesex, Pa 
San Bernardino, Calif 
San Diego, Calif 
Portland, Ore 
Pittsburgh, Pa 
New York, N Y 
Passaic, N J 
Tulsa, Okla 
Tulsa, Okla 
Morgantown, W Va 
Wichita, Kan 
Philadelphia, Pa 
Brooklyn, N Y 
Dayton, Ohio 
Montclair, N J 
Dayton, Ohio 
Lincoln, Nebr 
Concord, N H 
York, Pa 

Chattanooga, Teim 
San Diego, Calif 
Buffalo, N Y 
Gadsden, Ala 
Philadelphia, Pa 
Philadelphia, Pa 
Aurora, 111 
Salisbury, N C 
Seattle, Wash 
Asheville, N. C 
Asheville, N C 


lilt report of the Secretary-General was unanimously adopted 
Di George Morris Piersol, as Qiairnuii ot the CummittLe on Credentials, then 
presented the lollow'ing report 

“Since the last meeting or the Board of Regents, Dr Sidney R Miller, for many 
\cars a member of this Committee, resigned, and Dr LeRo> H bluaii w.is apjiointed 
h\ the Pre'sidcnt to fill his unexpired term 

‘Ove Committee met vestenlav with all members present 

“'Ihc Comniiliee iminimou'l> recomniemU to the Board of Regents the rein- 
staicn cut ot Conanaiuier Charles l.eroy Denton, Djershurg, Icnn, to Aisoei iteslnp 
Dr Denton i? entitled to a pefaM of ten mon.h» more as an As'iociate following hi-» 
retirement irom acii.e m''*"** during vhnh to qujlii\, jor i cJlo.vship 'Iln* 

CommiUec aUer fecomn-euds the re*nistatemem to lAllov. •.inp ni Dr Clafde* L llol 
*imi, Fairmont W Va ; Dr floUaud n signed a lev. jeer> ago ui^c ot ill jiedth 
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and other problems His application for reinstatement is accompanied by check to 
cover past dues He had been a Fellow for many years " 

On motion by Dr Paullin, seconded by Dr Palmer, and regularly carried, tlie 
above portion of ±e report of the Committee on Credentials was approved 

Dr Piersol (continuing) The Committee reviewed tlie credentials of ISO candi- 
dates for Fellowship Copies of the full list have been distributed to the Board The 
summary of the Committee’s recommendations are as follows 


Recommended for Advancement to Fellowship 78 

Recommended for Election to Direct Fellowship 23 

Recommended for Election First to Associateship 9 

Deferred for Further Credentials 29 

Rejected 11 


150 

On motion by Dr Piersol, seconded and regularly carried, the following list 
of 101 candidates were elected to Fellowship (This list was published in the July 
issue of this journal) 

Dr Piersol (continuing) The Committee reviewed the credentials of 156 candi- 
dates for Associateship, and a summary of its recommendations is as follows 


Recommended for Election to Associateship 

99 

Deferred 

29 

Rejected 

28 


156 


To this number must be added the 9 candidates for direct election who are 
recommended for election first to Associateship, making a total number of recom- 
mendations for election to Associateship of 108 

On motion by Dr Piersol, seconded by Dr Palmer, and regularly carried, 
tlie following 108 candidates were elected to Associateship (This list w'as published 
in the July issue of tins journal) 

Dr Piersol (continuing) The Committee makes the following report on the class 
of Associates elected five years ago, Mardi 31, 1940 


Qualified and Advanced to Fellowship 100 

Deceased . 2 

Deferred, because of Military Ser\’ice 32 

Dropped, Failed to Qualify 10 


144 

Five Associates who are practicing physicians ha\e failed to qualiij for Fellow- 
ship within the five-year maximum term, and in accordance with regulations of the 
Board of Regents and the By-Laws are recorded as dropped trom the Roster Thirt\- 
three Associates have been granted an extension of time, because of actue miliiirj 
service, to qualify for Fellowship following discharge 

Dr Chauncey W Dowden, Chairman of the Board ot Go\eriiors, brougiit to the 
attention of the Committee reports and suggestions from the majority of the Governors 
of the College These suggestions were diseussed at length, especiallj- irom the 
standpoint of the recommelidation of the Board of Regents that certification sh ill 
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some time m the future become a prerequisite for election to Assofciateship A resolu- 
tion was adopted by the Committee on Credentials to recommend to the Board of 
Regents the following plan 

(1) Certification shall be a prerequisite for Associateship , 

(2) If this rule is adopted, the College shall abandon the five-year maximum 
Associate term, which will require amendments to the By-Laws, 

(3) The specific qualifications for Fellowship shall be revised by the Credentials 
Committee, subject to approval by the Board of Regents, 

(4) The present rules for direct election to Fellowship in special cases shall be 
retained , 

(5) These changes shall become effective as of the date of adoption, and shall 
apply to all Associates on the Rostei at that time, provided they have be- 
come certified, other Associates not certified shall remain m the Associate 
status , 

(6) The Committee is cognizant of the effect these changes will have on the 
age of physicians on admission to the College and the effect also on the post- 
graduate course program 

Because the last recommendations were subject to discussion, Dr Piersol 
moved that the balance of the report of the Committee on Credentials, exclusive of the 
last recommendations, be adopted 

The motion was seconded by Dr Waring and passed 
It was moved by Dr Piersol, seconded by Dr Lee that the Board of Regents 
adopt the new recommendations, constituting the latter part of the repot t of the Com- 
mittee on Credentials regarding revised requirements foi ineinbership The matter 
was opened for discussion 

President Irons There are niaiufestly ceitain advantages m the i ecominend.i- 
tioii of the Credentials Committee Ihere are one or two disadvantages The first 
IS, in the view of the Chair, that if you take this action you are making a gate for 
the membership through which members enter the College and delegating the function 
of gatekeeper to the Board on Internal Medicine, which is separate from the College 
It IS true the Board works in close liannony with the College, but it is an outside 
organization, and I doubt the wisdom or the constitutionality of delegating to an out- 
side body who shall be elected a member of the College Secondly, there is anothei 
educational objection The fi\ e-year Associate teim is a period during which the 
young man gets, or should get, the stimulus ot College association His Associate- 
ship IS one of the things that helps him on his way The American Bo.ird has 
stimulated progress and education .imong younger men The whole .ittitude of the 
young man after he lea\es his hospital has been changed in many c.iscs 'I he Asso- 
ci.ile peiiud oi probation is a pciiod of stnmilalion, during which the young iiKui i*’ 
likely to be helped to grow by his College associations It you say to him, '‘You 
cannot even look in at the door until after you luce been certified," then you t.ike 
away irom him one ot the aids that he would liace had in aecoinpIi4iing his jjass.ige 
OI his Bo ml cxainiti itioiis Ihtst two objections should be very seriously toii- 
sldere*d, notwithstanding the tact iliat there ire cogent other reasons submitted m 
lasor of the motion by the Credentials Committee We ought to luce very c.iretiil 
d.scvissuj'i of tills matter, Lecati-'C it is fuinlamentd 

Da Roi.ia I Lti Mr President, a gmid many ot iis are more iccustoined to 
sludving things from the printed word than ve are from the spoken word W'e iiave 
ha«l this repttrt read to u- It i-* vefv imjairtanL It is worthy of most careful eon 
sjdcration, ird 1 myself sunijld doubt very much v litiher acMo.j diouJd be taken it 
this time I should like, therefore to n.oee thu tlu-, U* v.ntten up and eirci.laro'td 
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now and before the next meeting of this Board, in order to give us plenty of op- 
portunity to study and reflect upon these very fundamental changes 

The previous motion was withdrawn, and Dr Lee’s motion substituted It 
was seconded by Dr Waring and adopted 

Dr Roger I Lee, Chairman of tlie Committee on Public Relations, pre- 
sented the following report 

“The Committee met on June 9, 1945, at 11 00 a m , at the College Headquarters 
Those present were Drs Pauli in, Irons and Lee 
I Resignations 

The Committee voted to recommend the acceptance of tlie resignation of Dr 
Leon Ashman (Associate), Baltimore, Md , 

Recommended the retention on the Roster of Fellows the name of Dr Her- 
beit L Reynolds, F A C P , Atlanta, Ga , with waivei of dues until his recovery 
and resumption of practice, 

Recommended the acceptance of the resignation of Dr Harry Perry Thomas 
(Associate), San Antonio, Tex 
II Fees and Di{es Cases 

The Committee voted to recommend the waiving of dues on account of 
illness, until recoveiy and resumption of work, in the case of one Associate and 
three Fellows 
Iir Communications 

Certam communications were received and read It was voted to recom- 
mend the reference to the American Heart Association of tlie communication ot 
Dr L R McCauley, F A C P , re coronar> deaths among physicians , 

It was voted to recommend the filing of a lesolution by Veterans Affairs 
. Committee of Brooklyn, N Y , and the filing with thanks of communications 
from the British Consulate General re Rehabilitation Films and from the Na- 
tional Research Council 
IV Delinquent Members 

It was voted that in accordance witli provisions of the By-Laws of the Col- 
lege five delinquent members be informed that their names must be dropped from 
the Roster unless tlieir dues accounts are brought up to date within a period ot 
sixty days herefrom 

On motion by Dr Lee, seconded and regularly earned, the recommendations 
of the Committee were adopted, and the report as a whole was approved 

Dr Walter W Palmer, Chairman of the Committee on the Annals ok 
Internal Medicine, reported a meeting by that Committee on June 9, with all mem- 
bers of that Committee present, and with Dr David P Barr sitting m on the de- 
liberations of the Committee He brought certain facts, furnished by tlie Execulivt 
Secretary, to tlie attention of the Board, including the 1936 circulation of tlie journal 
was 3,627, whereas it is now m excess of 7,400, the College has lost through reduction 
in Initiation Fees and the waiving of dues of members on active niihtarj service 
something in excess of $25,000 00 annually, the inLoiiie of tlie College has been con- 
siderably increased tin ough subscriptions to the journal , lor instance, the circulation in 
December, 1941, at the opening- of the War, was 5,505, and the circulation tor Maj, 
1945, was 7,412, an increase of 1,907 or 346^0, the advertising income tor 1941 was 
$9,096 12 and tor 1944, $13,279 83, an increase of $4,183 71 or 45 9<^(,, tin. advertising 
income for 1945 will be materially further increased, increase in circulation has bctii 
due. 111 the opinion of the Committee to the improvement in the qualiiv of the jouriul 
increases in the idvertising rates will go into effect as of Julv 1, l‘M5, the cost of 
publication has increased through the years as follows 
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Cost per page — 

May, 1936 $7 13 

May, 1938 . 748 

May, 1940 7 69 

May, 1942 822 

May, 1944 9 18 

April, 1945 9 84, 


an increase since 1936 of $2 71 per page The journal is due to come fiom press 
about the sixteenth of each month, but tlie printers have had labor shortage, and the 
delay has been largely due to the printers, rather than the Editor’s Office An eff oi t 
will be made to improve this situation The Committee believed that if the Editor 
could publish during the year four or five fairly comprehensive good reviews and 
offer sufficient honoraria for the reviews, the value of the journal would be enhanced 
To that end, the Committee recommended tliat the Editor be authorized to offer an 
honorarium of $10000 for each such review, not exceeding five reviews per year 

In closing his report, Dr Palmer said “The Committee is impressed with the 
work of tlie Editor and the Executive Secretary, and wish to express tlieir keen 
appreciation ’’ 

President Irons called upon the Editor, Dr Paul W Clough, for a report 
Dr Paul W Clough I have little to add We have gotten the Annals out 
without any undue difficulty The same problems tliat have been discussed previousl> 
.11 e still present — the question of suitable material The size of the journal has been 
1 educed a little The current Volume, which will be concluded with the June number, 
will probably be about one hundred pages shorter than the Volume of a yeai ago 
Material is coming in a little better at tlie present time, and the quality is a bit better 
We have at present enough material in the way of mam articles to complete the 
November number, and somewhat more tlian enough case reports already acce]5ted 
to complete that number In other words, we are publishing about six months after 
the receipt of manuscripts Articles which are of active interest and which it is 
desirable to get into print promptly, usually can be published in about three months 
'riie actual mechanics of getting an article into print following submission of the 
manuscript to the printer requires about two months The delay m the appearance 
of the journal at present is largely due to the printer’s difficulties Manuscripts and 
Editorials have gone in promptly Our major deficiency right now is getting adequate 
book reviews Some of the members of the Board have helped us out at times m 
finding reviewers of certain books, but persomilly I have practically no tune to devote 
to that, and it has been extremdy difficult to find competent reviewers 

Dr O II PtRRY I’nu’hR President Truman yesterday appointed a board to de- 
clas5it> sLcrtt material in the scientific and technical fields 'lhat may lead to the 
treeing of a qiiintitv oi verv excdlont work, and it would seem desirable if the 
Annals were to clcir its decks, so to speak, for two icasoiis first, this material 
would be new and v ihiible, secoiidlv, it would be of great service to these men who 
hive done tins work and have Leeii prevented from receiving their proper recognition 
On mutton '■eeonded and regiil.irly carriecl, the Editor’s report was ac- 

vep’ed 

At this point, Preside M Irons asked Coloiied Mauriee C Piiieoffs to make some 


rein irks 

Co^-ONiL Maicicl C. PlNCOtis Mr Pnsidetu, I can onl> say that the Ann VL‘' 
I'lVe* bee't couut.g over to our tluater and reighbormg theitera with reasuiublt 
rej,ularil>, and the^e jin.rrals /mil mcli’de other out landing cluneal jouriuls) have 
n cant a irei.iwnd m-i lot to the u.cn in tb* 'Uidler ho pitab n”d other medical nistiu:- 
ti-no in the tiuater V, h‘M I lest P. dtiuiore I thought ti.c Annvi-j ..uuM have* i 


COLLEGE NEWS NOTES 


297 


\ery difhcult time as the War went on in finding suitable material, but it seems to 
me -that it has improved rather tliaii retrogressed m any way I think the motion 
of thanks to the Acting Editor is certainly fully deserved 

President Irons then called upon Dr Piersol to present a report on the War-Time 
Graduate Medical iMeetings Committee 

Dr Piersol, on behalf of the Chairman, Dr Francis F Borzell, presented a 
brief report of the activities of the War-Time Graduate Medical Meetings Committee, 
emphasizing tlie continuance of its active program He also presented a financial 
report for the period January 1 through May 31, 1945, showing receipts amomiting to 
$23,747 85, represented in contributions by the American College of Physicians, 
the American College of Surgeons and the American Medical Association, and ex- 
penditures of $11,550 63, with a cash balance on May 31, 1945, of $12,19722 The 
largest single expenditure for the War-Time Graduate Medical Meetings is the travel- 
ing expense account of instructors 

Dr Roger I Lee This Committee has done a very outstanding job, and it 
deserves tlie grateful thanks of everj-body It has worked hard and toiled many times 
with the greatest of difficulties, and I don't want to be too eulogistic, but it would 
be too bad if there were not something said of earnest praise for its work I mo\e 
that the thanks qf the Regents be forwarded to the Chairman and the Committee 
The motion was put and unanimously carried 

President Irons called upon Dr Francis G Blake to report for the Committee 
on Fellowships and Awards 

Dr Francis G Blake The Committee on Fellowships and Awards met on June 
9, with Drs Fitz, Meakins and the Chairman present The Committee thinks 
there will be suitable candidates for Research Fellowships during 1946, perhaps both 
from men being discharged from the Armed Forces and from tlie usual other sources 
The Committee, therefore, presents the recommendation that tlie American College 
of Physicians’ Researcli Fellowships be reestablished in 1946,,tliat $7,500 00 be ap- 
propriated for.tliese fellowships, and tliat the Executi\e Committee be authorized to 
make interim appointments on the recommendation of the Committee on Fellowships 
and Awards 'The Committee feels there should be a little more leew'ay with respect 
to stipends, particularly m tlie case of applicants who may be discharged trom the 
Armed Forces, and it recommends that Research Fellowships may range from $1,- 
800 00 to as much as $2,50000 The reason for suggesting interim appointments 
bears on tlie possibility of applications being received from men discharged from the 
Armed Forces at unstated times during the course of the >ear It would seem un- 
fortunate if there had to be a long interim until the next meeting of the Board ot 
Regents for the awarding of Research Fellow'ships in such cases If such authontj 
is granted to tlie Executive Committee, such an internn ma> be avoided 

The adoption of this recommendation was moved b> Dr Blake, seconded 
by Dr Paullin and carried 

Dr Blake (continuing) The Committee considered the John Phillips Memorial 
Award, and recommends tliat it be reestablished at such time as the College may hold 
Its next Annual Meeting 

On motion by Dr Blake, seconded by Dr Lee, this recommendation wis 

approved 

Dr BuiVke (continuing) The Committee recommends that $25,1X1000 be appro- 
priated for 1946 for Clinical Fellowships in Internal iledicine, available for bellows 
and Associates and prospective candidates for .Vssociateship honorably distiiarged iroiii 
the Armed Forces, that these fellowships be limited to a term of one jear, and shall 
not be renewable, tliat the Executive Comniittee be autliorized to make iiueriiu 
appointments on the reconiniendation ot the Coiimiittee on rellow ships and Award*- 
Ihese Clinical Fellowships should be estabhsheal in Internal Medicine, organizetl bv 
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the College for the assistance of men coming out of the Aimed Forces There are 
a great many of them who at the present time have indicated they would like either 
one or two years' training experience in Internal Medicine Many indicated they 
would like three months, six months, or nine months of training The Committee 
realizes that any such undertaking would probably interest particularly the younger 
group of officers who might be considered as potential candidates for Associateship, 
but in addition to that, if College money is to be used for this purpose, it also should 
be available for Associates, if there is an occasional Associate who would like to take 
advantage of it — also any Fellow, although it is not thought by the Committee there 
will be many applicants from tliat group It is realized that this will require a fan 
amount of money, which probably could not be appropriated fiom current income, but 
would have to be considered as a sum to be appropriated from capital funds 

It was also suggested by the Committee that the Officers of the College might 
possibly consider this a nucleus contribution from the College and might^pproach the 
Foundations to see whether they would be willing to match this amount for this pur- 
pose I move the adoption of the recommendations 

President Irons A matter of similar character will come up m the report of 
the Committee on Post-War Planning for Medical Service It would be appropriate 
to discuss the two together, and to accept your motion and to take a latei vote on it, 
after discussion of a forthcoming report 

Dr Blake That will be acceptable to the Committee I move tlien the ac- 
ceptance of the report as a whole, excluding the last recommendation until further 
vote IS taken 

The motion was seconded by Dr PauUm and unanimously earned 
President Irons called upon the Chairman of the Board of Governors, Dr 
CliAuncey W Dowden 

Dr Dowden reported that he had circularized the Governors, asking for expres- 
sions of opinion upon^the question of certification as a prerequisite for Associateship, 
the tenure of office for Governors, membership credit for candidates , who have had 
special training while in Service, and post-war activities of the College He suggested 
jtliat lie and/or the Executive Secretary obtain enough copies of the American 
Board of Internal Medicine literature concerning purposes, regulations, etc, to dis- 
tribute to every member of the Board of Governors He jiroposed to send a coni- 
inunicatioii to the Governors again, asking them to stud> more m detail the legula- 
tions of the American Board of Internal Medicine, so that they can discuss the whole 
matter of certification more intelligently when they are permitted next to have a 
uiceiing 

Dr James J Waring presented a report on the American Board of Internal 
Medicine in the absence of the Chairman, Dr Reginald Fit/ The report revealed 
the Board has a surplus, ot approMinatcly §51,00000 The Board has alrcvidy reduced 
the cxammatuiii ices and has reduced its expenditures Guest examiners arc given a 
small honor.iniiin 'I'he Board nuj loiisider uirilier reduction iii the fees in the 
luture, because it wants, to nuintain ouK a rcsjn.ctablc and s,ife reserve 

Prcsidviit Irons rcinnulcd the B«>ard that the American ('oUege of Phjstciaiis 
nccils to nuke two appomtmciUa. to the Bo ml Dr William S McCann, F A C P , 


Rochester, N V , »v u rioniuutcd vtul elcciul a inenibcr oi the Board tor term expiring 
1‘*-17. filling the um.\pired term oi Dr Frederic M Ilaiics, FAC P, Durham, N C, 
resigned Dr Iruiii.sn <» Fchiiahel, I',\CP, Pin! idelphia Pa, was nomiiutcd and 
elected to s-ucceed Dr David P Birr. F V C P , Xtvv Vorl N Y , wiiou term expirt*s 


(ui.e 30, 1915 Dr i^chiuUl . .»* cUcitd for a term of thru veirs. to PMis 

'Ihe sMj;ge:st«i.s w is p' a’e b,. Dr heudunt. Me d.m , dui the An cticaii Board 
of Imern if Mctl.cntc Co. s.der tt'e -tn'nv «ij cti .ting ',omc iddition d t initc.d 
F«!1o..i5jsiu 'df.ng U'e - la.e hi. a u pro;.*. ,d b u.c vii.encm C olh jc *>1 PSiv huii* 
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President Irons called upon Dr Roger I Lee, as Chairman, to present the report 
of the Committee on Educational Policy 

Dr Roger I Lee This Committee met on June 9 with General Morgan, Dr 
Irons and the Chairman present, and with Dr James J Warmg of the Governors’ 
Advisory Committee on Postgraduate Courses The Committee also had the advice 
of Doctors Paullin, Meakins and Barr, and ot the Executive Secretary, Mi Loveland 
The Advisor j Committee on Postgraduate Courses, which is a Committee of the 
Board of Governors, has the lesponsibility of selecting courses to be gi\en, subject 
to the approval of the Committee on Educational Policy and 'the Board of Regents 
The Committee voted to recommend that tlie Board of Regents approve the following 
program of courses for tlie autumn of 1945 


Course No 

Course No 

Coiiise No 

Couise No 

Course No 

Course No 

Course No 


1, Alleigy — Roosevelt Hospital, New York, N Y 
Dr Robert A Cooke, Director 

(one week — October 8-13, 1945) 

2, Internal Medicine — ^University of Michigan Medical School, Ann 

Arbor 

Dr Cyrus C Sturgis, Director 
(two weeks — October 15-27, 1945) 

3, Gene) al Medicine — ^University of Oregon Medical School, Portland 
Dr Homer P Rush, Director 

(one week — October 29-November 3, 1945) 

4, Recent Advances in the Diagnosis and Treatment of Cardio- 

vascular Disease — Massachusetts General Hospital Boston 
Mass 

Dr Paul D White, Director 
(one week — November 5-10, 1945) 

5, Endocrinology — University of Illinois College of Medicine, Chi- 

cago, 111 

Di Willard O Thompson, Director 
(one week — November 5-10, 1945) 

6, Gastro-enterology — University of Chicago, Chicago, 111 
Dr Walter L Palmer, Director 

(one Week — November 12-17, 1945) 

7, Advanced Caidiology — Philadelphia General Hospital, Pluladel- 

phia. Pa 

Dr Thomas M McMillan, Director 

(one week — ^November 26-Deceinber 1, 1945) 


At the present time some men who are capable of directing excellent courses are 
unable to make positive commitments Consequently, there ma> be developed other 
courses, for which a mail \ote ma> be necessary 

After considerable discussion, the Committee voted to recommend through the 
Finance Committee that the Regents empower the President and Secretary -General to 
explore the possibility of securing an individual to act as the Educational Director 
under the Executive Secretary The Committee feels that a tremendous increase in 
the various actnities of the Colleges educational program is to be anticipated llie 
Executive Secretary carries the whole burden at the present time Ills oiie-tiine 
assistant has departed When the Annual Sessions are once more rcauined, the ex- 
ecutn e w ork w'lll be greatly increased 

Commenting on tlie report. Dr Lee added “It was the feeling of this Com- 
mittee and of the group that met with tlie Committee — the idea w initiated bN the 
Executive Secretar\ — that the College i>. definitely pointing tow ird increasing acid- 
ities along educational lines all the time, and with the cessation ot ho-.liliiies there .\ill 
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be a tremendous increase in these courses It would be a step in the right direction i: 
a man could be found to add to the staff to act as director of the educational activitie! 
of the College , If the College were to embark upon this program it must face £ 
real expense This Educational Director would, of course, require a secretary ant 
equipment, and he would iequire an expense account for travel, because one of th< 
important things 'for him to do would be to get around the country, planning anc 
carrying out the program The Committee does not want the Board of Regents tc 
feel that this can be done cheaply — it may not cost much for the balance of this year 
but in time it would be a real expense, probably over $10,000 00 annually The Com- 
mittee feels there is a definite trend m the College to make its educational activities a 
very prominent feature We ought to get staited in organizing this educational 
activity as early as possible Mr Loveland has done the work of this Educational 
Director and has done it extraordinarily well He likes it and that is probably one of 
the reasons why it has been done so well However, the Committee looks forward to 
the time when the Annual Sessions may be resumed, and those Annual Sessions and 
programs create a great deal of extra work foi the l^ecutive Secretary and his staff 
If this proposal is approved and if a suitable Educational Director can be located, the 
Board could authorize his appointment through the Executive Committee, without 
having to wait until the next meeting of this Board in December " 

CoLOKhL ^Iaurice C Pincoffs There is m the overseas medical profession a 
tremendous inteiest m wh.it they may look forwaid to m regard to postgraduate activ- 
ities after they get home A gieat body of doctors are speciah/ing in diseases of 
certain age periods, .ind there will be a demand foi postgiaduate courses, exceeding 
anything that we have expeiienced in the past We should be piepared for that and 
should provide lor a great expansion of the College activities in that direction Tlie 
College has had experience in this field, and it is m contact with all the educational 
facilities of the country I am suie it has a great opportunity to meet what will leally 
be an emergency in postgiaduate educ.ition 

Dr pLi'i'hR (as Chairman of the Committee on Finance) The principal of oui 
Endowment Fund cannot lie touched, only the income can be included in our annual 
surpluses If we undertake all of the activities proposed at this meeting, we shall 
probably exceed our surplus We estimated a surplus of $10,000 00 for the current 
veai, and this may reach as much as $18,000 00, since vve were not peimitted to hold 
the annual combined meeting of the Governors and Regents On the other hand, with 
the eml of the War, our expenditures m &ome directions will be decreased and our 
iiicume m oilier directions considerably incieased 

Mr E K Lovu-axu If such an officer is added to the College staff, I believe 
he could be of great set vice not only in connection with the couises, but also m con- 
iicition with our progr.im tor post-war planning, and also m connection with the 
program of the Committee on Fellowships and Awards It would certainly be worth 
whiK to lollov up the icLomplisbmcnts ot our Rcse.irch Fellow-., anti possibly to keep 
sonic clo-ic coiilaci with the prop<i-.td Clinical Fellows 

. On motion by L)i i,cc, seconded by Dr Stroud, iiid unanimously passed the 
report ot the Committee* on Eilueatmiial Policy w is approved as a whole 

'ihe Chairiiun vailed to< the report ot the Coniniiltee on i’ost-\\ ir ri.mning loi 
Medie*:!! Sirviee Dr Picr-.ol, Cfuirnnii 

Dn Piia-ot Mr Chiiriiian. the meetiiig-. oi the ( oimimtee on Poa-War Plan- 


ti.ng have beea held in thic.igo during the past ye ir, with one or more* ineinf.ers repre- 
-cming the t'ollegc pre-icnt 'Ihe* Ce*mrd Committee Ins heesi eidarged b^ the .iddith/ii 
ut eertriin utile*- agtacit; -.ueh a-, the Vn.erieati Hospital Vshou itioii, the Amcritan 


('itlohc ocntion. the 

ihib’tc Hr thh S.rvKC 'inc iieetm 


Veter i!,. Vdsmm.tr Ui<m 
t’a.e bieii laid * irgHy 


the \rin>, X i y and 
it tii'* he idipiartcr . ot 


ut n. ..h'cii i> 


( .(J t cvnrd ha iJfon, hot {hi* 


COLLEGE NEWS NOTES 


301 


organization has the facilities' to conduct these meetings expeditiouslj and effectively 
The various topics brought before tlie Committee have a national interest of wide 
application It seems to the College Committee that the chief function of the Central 
Committee has been tliat of an advisory one, not actually doing many things, but 
directing and advising m their doing Its activities- and deliberations have made it 
possible for the leading national medical societies and agencies of this country to 
cooperate in a way which never before has been done, and to present a united front, 
as It were, on national problems of interest and important problems that are much 
too complex and involved foi any single group to direct It is the feeling of the 
members of this Committee that the Central Committee has really accomplished a very 
important and outstanding work One of the most concrete things that has been done 
to date has been the establishment of a central bureau of information, which has 
available data by which it can give helpful suggestions to returning Medical Officers, 
both concerning educational possibilities and placement opportunities The Central 
Committee does not intend to direct these men specifically, but has available the data 
desired The efforts of the Central Committee have been directed toward utilizing 
wherever possible local agencies, rather than attempting to direct individual activity 
through the central group 

The College Committee met on June 9 and discussed many of the subjects which 
have already been takea up by the Committee on Fellowships and Awards and the 
Committee on Educational Policy, and curiously enough, and independent of those 
Committees, has arrived at much the same conclusions We feel that the role ot the 
College in tlie post-war medical period must be extended We are convinced, from a 
study of questionnaires sent out to Medical Officers m the field, that the returning 
physicians want not generalities, but concrete suggestions as to the possibilities and 
plans for post-war medical tiaming In ordei to bung that about, the College should 
take a much more extensive and definite interest m this matter than hereto tore it 
should establish a fund adequate to carrj' on this work, its efforts to raise such a 
fund might well be supplemented bj' going to the Foundations and possibly certain 
commercial organizations, notably the manufacturers ot drugs and medical equipment, 
who would welcome the opportunity to participate m this undertaking We feel 
confident that should w e embark on a definite program and la> it before such organi- 
zations, showmg tliat we have ourselves appropriated a substantial sum of money, we 
could rapidly increase the funds available and enhance the results obtained It is our 
belief that the activities of the College toward its members should be of a ver> per- 
sonal character, that we should be in a position to offer them a personal service, in 
addition to anything tliat the Central Committee might be able to offer that we should 
be m a position to advise them on such matters as residencies, opportunities lor re- 
search, and even possibilities for locations, it tliese members are returning and arc 
uncertain as to what they should do Furthermore, the College should continue in 
this educational field, to expand and to enlarge its short courses and otlier postgraduate 
activities, particularly in tliose specialties concerned w ith Internal Medicine In order 
to implement-these activities, there should be set m motion some machinery b> which 
tliere could be a cooperative effort on the part of the Committee and of the Regents 
to cover the entire field of post-war medical planning As jou have already Iieird, 
the reports from the Committee on Fellowships and Awards and of the Committee 
on Educational Policy are m principle essentially tlie same as this report we are now 
presentmg To bring this program to fruition, steps should be taken to appoint 
someone, either part or full-time, to act as Educational Director, and to conduct the 
advisory activities that are contemplated In order to nuke this possible, the Com- 
mittee passed a resolution to recommend to the Regents tint this plan be put into 
operation and to implement it, the Regents authorize an allocation ot a sum of $25,- 
00000 I move the adoption of tlie report 
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The motion was seconded by General Morgan and opened for discussion 
The discussion was directed towaid clarifying and synchronizing tlie various 
recommendations of the Committee on Fellowships and Awards, the Committee on 
Educational Policy and Committee on Post-War Planning for Medical Service 
There was general insistence that the program be immediately oiganized and not 
delayed for months to come There was also insistence tliat an appropriation for 
administration be made separate from an appropriation for the program of fellow- 
ships and educational activities 

President Irons asked Dr Piersol to further clarify his original recommendations 
for records 

Dr Piersol “The Committee lecommends the approval of the Board of Regents 
of the above educational plan, which includes the establishment of funds for training, 
the establishment of advisory personal service to help our Fellows and Associates 
in the matter of obtaining residencies, research or clinical fellowships, or advice as to 
their future locations, and an expansion of the shoit courses, particularly with ref- 
erence to those courses in certain specialties In order to carry out the activity, there 
should be appointed a full or part-time Educational Director under the Executive 
Secretary to carry on this work, as a coordinated pi ogram *’ 

Dr Piersol’s motion and the one outstanding by Dr Blake at the end of his 
report were amended and combined, providing that $10,000 00 be appropriated for 
administration and $25,000 00 be appropriated for Clinical Fellowships, and the motion 
w.is unanimously passed 

Numerous membeis of the Boaid emphasized the need tot coordination of tlie 
eftoits of all of these activities, and Dr Piersol, m paititulai. as Chairman of the 
Committee on Post-War Planning for Medical Service, emphasized the recommenda- 
tion that the entire educational progiam be earned out through the cooperative effort 
of all three Committees 

On motion by Dr Piersol, seconded and legul.irly catried, it was 
Rfsolvlu, that the Chairmen of tlie three Committees — Committee on Fellow'ships 
and Awards, Committee on Educational Policy and the Committee on Post-Wai 
Planning for Medical Service — shall draw up a concrete, specific educational program 
to implement the resolutions already adopted 

Dr Ml AKINS Do you not think it is appaient that the time lias arrived lor the 
Board of Regents to appoint a Committee to take over all educational .ictivities of 
these three Committees, irrespective of war or peace, and to remove from these other 
three Committees all activities dealing wnth educational training^ 

PfitsiDi-NT Ikons The Chair is not quite clear as to what othei imphcalions 
might come out of such a change He is inclined to think Dr Piersol’s motion to 
have the three Chairmen meet ind draw up then program is as f,ir as we should go 
at this point 

Dn Mivkins 1 uiiicur 


LmichLOii Uccess 

i'rcjidciu Irons, rcsiminig the incuing. tilled lor tnc report oi tlie House 
1 onnmttec 

Dr William l> Mroiid, tlmrmni of tiie House Comrmtuc, had iiotlnng ot 
significance to report. He -iid ilic nuin'Lti.'itice «>f the huildmg iiid grounds m fine 
condition is vi-ibte to .ill, inst.ijl.ition of ,i iu\t Ju. itnig Lmltr provt/1 not onK itcce>- 
•sitv, hut ,i gf-ixl It'd Lcoitoouc'd nutstmein. the CoMtge h nl h 'd adt,‘iui{<’ fm! 

under current rc-triction-, lor the pi't v nitvr Ike 'dpnnmg o, tied h 

ti,e CoUtge, is mater ka^e it a 'csnal until M i/ 3! 10 to 

'Hil* reihin v.aj rcCcivci •vitn tbmikj 


COLLEGE NEWS NOTES 303 

President Irons then asked for the report of the Committee on Finance, Dr O H 
Perry Pepper, Chairman 

Dr Pepper The Finance Committee met on June 9, 1945, at the College Head- 
quarters, Drs Stone, Stroud, Tenney and Pepper and the Executive Secretary being 
present 

(1) The Committee presents to the Regents m printed form the details of tlie 
Employees’ Retirement Plan, drawn up by the attorney of the College and 
the insurance company 

t 

The Committee recommends that tlie Regents rescind previous resolutions 
on this subject and adopt this printed document, thus legalizing all conditions 
of the Plan 

(2) The Committee leviewed the financial status of the College, and considers 
the situation satisfactory 

Theie is an estimated suiplus ot $10,33000 foi 1945, which will probably 
be increased by tlie failuie to expend an item of $7,500 00 in the budget for 
an annual meeting of the Officers, Regents and Governors 

Factors influencing the situation include (a) a material increase in income 
from the Annals, ^b) possible increase in costs of clerical and secretarial 
salaries in the Headquarters’ staff , (c) possible cancellation of subscriptions 
to the Annals bj the Armed Forces , (d) unforeseen expenditures 

(3) The Committee has appro^ed suggestion of Drexel &. Co for certain changes 
in investments and foi the in\estment of uninvested funds When these are 
carried out, tlie College will have more than 50% ot its funds in bonds 
32% in common stocks, and 18% in preferred stocks The Committee 
considers this ratio satisfactory 

According to Article VIII of the By-Laws the Regents must approve 
securities pui chased for the Endowment Fund The Committee requests ap- 
proval of the purchase for the Endowment Fund of approximately 16,000 
United States Savings Bonds, Senes G, 2%s 

By resolution regularly passed, the report was approved and adopted 
Di Stroud, Treasurer, presented the following report 

“A summary of the financial operations of the College foi 1945 has alreadj been 
submitted by the Committee on Finance The accounts ot the College for 1944 were 
audited by a public accountant and his signed report has been inserted in the Minutes 
of this Board The net operating surplus for 1944 was $23,628 25, all of which is in 
the Endowment Fund with the exception of $609 40 

“The book value or cost price and the present market price of securities held b\ the 
College are as follows 


General Fund 

Endowment Fund 

Book Value 
$134,389 10 
167,51978 

Marktt Vahu 
$145,61625 
191,893 75 

Total Appreciation 

$301,90888 
35,601 12 

$337,51000 


$337,510 00 

$337,51000 


* May 17, 1945 
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OBITUARIES 

DR WILLIAM WORTHINGTON HERRICK 

Dr William Worthington Herrick died suddenly on June 1, 1945, at the 
age of sixty-six He was born at Sherman, Connecticut, February 19, 1879 
His father, Edward Pierpont Herrick, was a clergyman He received the 
degrees of A B in 1902 and M D in 1905 from Yale University Fle 
served as intern at St Luke’s Hospital, New York He joined the faculty 
of Columbia College of Physicians and Surgeons in 1908, and advanced to 
Professor of Clinical Medicine, an appointment held for many years His 
hospital positions were Attending Physician, Presbyterian Hospital and 
Sloane Plospital for Women, Consulting Physician, Woman’s Beekman 
Street, Mary McClellan (Cambridge), Vassar Brothers (Poughkeepsie), 
Elizabeth A Horton Memorial (Middletown), Mount Vernon, Goshen, St 
Agnes (White Plains), White Plains, Stamford (Connecticut), Sharon 
(Connecticut), Greenwich (Connecticut), Nassau (Mineola) Hospitals, and 
New York Infirmary for Women and Children He was a member of the 
Board of Trustees, Trudeau Sanatorium, New Yoik State and County 
Medical Societies and the American Medieal Association He assumed 
office of Piestdcnt in the New Yoik Academy of Medicine, January 1, 1945. 
was a Fellow of the Ameiican College of Physicians since 1919, and had 
been serving recently as a inembei of the Committee on Postwar Planning 
foi ^ledical Sei\ice, and at one time was a Regent of the College He was 
a Diploinate of the American Boaid of Internal Medicine and Editor-in- 
Chief of Nelson’s Loose Leaf System 

Clinical medicine was Dr Hei rick’s passion And he wms most success- 
ful m its practice Always keen in observation, a raie sense of values, a 
we.ilth of experience on which to draw and a highly develojied powci of 
integration placed him among the outstanding men in medicine both in New 
York City and the country He lo\cd to make rounds w'lth students and 
interns 'I’hc students and interns kned to have him Clinical patliologkal 
conicitnce'> for the student** were his special delight and no one on the stall 
tould '.urpass him in tin** c\eicise 

Dr Herrick had main nuere.*.ti> out^ule the practice of medicine He 
wa'* f<»nd t>f music, in fact had an organ installed in Ins home in Sharon. 
Connecticut He plaved a gootl game of golf He built furniture in his 
slu'p aiul W.I-* no mean w^u)^l carver A large t.irm occupied much of Ills 
time and interest In Sharon. his summer home, he was not just a "tit> 
folk” but ttM)k [nrt m the eoinmnniU life and was sincereK interested in the 
We’lt ire of the town’s citi/eus This interest was lifelong for in his early 
)out’n in the sui.dl village of Sherman, where hcs father v/is mniistei, he 
came to 1 now' the euuntrv peopk and h.id the gieate'i admiration h>v then 
‘.impheitv, h<aKst> fin! foriiirightne'*, all eharaeteii *tie> preeinineni in 
iMiii-* Jt 
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Bill Hernck was a modest man He was quiet, serious and reserved 
although the humorous side of life never escaped him His opinions were 
expressed in few but carefully chosen words He had the respect and ad- 
miration of his colleagues and associates and the affection of his friends 
The College has lost one of its distinguished Fellows 

Walter W Palmer, M D , F A C P , 

1st Vice President, A C P 

COLONEL CHARLES GEORGE SINCLAIR 

Colonel Charles George Sinclair, Medical Corps, USA, Fellow of the 
American College of Physicians, died at Percy Jones General Hospital, 
Battle Creek, Michigan, May 3, 1945 Burial with full military honors was 
at Arlington National Cemetery, May 8, 1945 

Colonel Sinclair was born November 12, 1889 m Parkdale, Ontario, 
moving to Port Huron, Michigan, in 1892 

Education — BS 1912, MD 1914, University of Michigan, Assistant 
in Hygiene, University of Michigan, 1911-13, Internship, general. Provi- 
dence Hospital, Washington, D C 1914-1915, Internship, communicable 
diseases, Willard Parker Hospital, New York City, 1922, Graduate, Army 
Medical School Basic Course, 1916, and Advanced Course in Preventive 
Medicine, 1921 

Military service — 1st Lt , M R C , 1915, 1st Lt , M C , 1916, advanced 
through the grades to Colonel, 1942, Temporary Colonel, 1941, Mexican 
Punitive Expedition, 1916, American Expeditionary Forces, France and 
Germany, June 1917 to October 1919 He was with the first troop convoy 
to France in 1917 and was battalion surgeon, 16th Infantry, which suffered 
the first battle casualties, November 3, 1917 

He served through World War I with the First Division and was com- 
manding officer of tlie First Sanitary^ tram in the Aisne-Marne, Montedier, 
Noyon, St Mihiel, and Meuse-Argonne offensives He was senior labora- 
tory officer at Savenay, France, and of the base laboratory at Brest, France 
At various times on the instructional staff of the Army Medical School, 
including — Instructor in Pathology, 1925-27, Instructor in Bacteriology, 
1927-30, and Instnictor m Microbiology^, 1925-30, tours of duty included 
Chief of Laboratory Service, 1925-27, Walter Reed General Hospital, Chief 
of Laboratory Service, 1933-35, Tripler General Hospital, Honolulu , Chief 
of Laboratory Service, 1935-40, Station Hospital, Fort Sam Houston, and 
Director of Preventive Medicine and Clinical Pathology, Army Medical 
School, 1940-42 , Surgeon and Commanding Officer, Station Hospital, Camp 
Hood, Texas, 1942, Commanding Officer, Sixth Ser\ice Command Labora- 
tory and Service Command epidemiologist, 1942 until his death 

In addition to sexeral articles in medical journals he contributed to 
“Laboratory Methods of the U S Army,” Lea & Febiger 1929, the section 
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on Bacteriology, War Department Tedimcal Manual, “Methods for Labora- 
tory Technicians,” 1941 , author of “Microbiology and Pathology,” a text- 
book for student nurses, F A Davis Co (six editions) 

Colonel Sinclair was the son of George and Margaret Jane Sinclair, 
deceased He is survived by his widow, Margaret E Sinclair, two step- 
daughters, Mis John Campbell and Mrs Martin Fennell, and two sisteis, 
Dr Elizabeth S Peck (Mrs John P ) instructor at Berea College, Kentucky, 
and Miss Olive V Sinclair, instructor at Port Fliiron Junior College, 
Michigan 

During his nearly thirty years of Army service he occupied many key 
positions with great credit to himself and to the military service In failing 
health from malignant disease for over two years he continued to fulfill his 
duty 111 the Sixth Service Command in an exceptional manner until shoitly 
before his death 

From the Office of the Surgeon Gi'nfral, 

U S Army 
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ACUTE NON-SPECIFIC MYOCARDITIS-^ 

By Samuel Candel, Lt Comdr, (MC) USNR, and Mark C 
Wheelock, Lt Comdr, (MC)USNR 

A PECULIARLY aiiomalous situation exists in present day medicine A 
mass of evidence has been collected by the pathologist to justify the recog- 
nition of an entity cliaractenzed by an acute inflammatory process involving 
the myocardium and most often secondary to some acute infectious disease, 
apart from the septicemias and the specific myocarditides occurring m sucli 
diseases as rheumatic fever, tuberculosis, and rarely syphilis He has quite 
correctly labeled the condition as acute myocarditis He has also on occa- 
sion demonstrated the same process apparently unassociated with any evident 
primary disease He frequently decries the fact that the clinician does not 
'make the diagnosis often enough On the other hand, a mass of evidence 
has been collected by the internist to show that alterations of the electro- 
cardiogram, from the mildest to the most profound, may and frequently do 
occur in the course of many acute and occasionally chronic infectious dis- 
eases, often in a most unanticipated fashion If these same electrocardio- 
graphic alterations are observed in the course of acute rheumatic fever, in 
which the pathologic change involving the myocardium is well appreciated, 
they are accepted almost without exception as evidence of acute rheumatic 
myocarditis Yet the vast majority of internists have been loathe to recognize 
these alterations as evidence of acute myocarditis or ha\ e merely overlooked 
the evidence when it was observed in the course of acute infectious disease, 
non-rheumatic in origin The clinician has not been impressed with the 
significance of the electrocardiographic findings because almost all of these 
patients recover and practically no autopsy material is a\ailable from them to 
\prrelate lesions with the clnucal observations The pathologist will ex- 
.mane the myocardium m those who die of an acute infectious disease 

* K*.ci.i\cd for publication December 21, 19-14 

The opinions or assertions contained herein arc tlie priiatc ones ot tlie writers ai.d irc 
not to be construed as ofiicial or reflecting the \itws of the Nai’j DcparUiiLiit or the Xaial 
Sen ICC at large 


Copj right, 1945, by The \nicnrin College of Piusicians 
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From these he draws most of his conclusions Usually the primary disease 
dominates the picture so much that a finding of myocarditis is interesting but 
very secondary If the pathologist has an unusual interest in myocarditis, 
he IS able to collect an appreciable number of cases, as Saphir ^ was able to 
do m his series of 240 cases in 5,626 autopsies Sudden death, or death 
due to progressive myocardial insufficiency, has excited both the pathologist 
and internist, particularly when there was no history of antecedent disease 
and no primary disease was evident clinically, while at autopsy nothing but 
acute myocarditis was demonstrable. A number of such cases have been 
recorded in the literature under such titles as Fiedler’s myocarditis, acute, 
subacute and chronic isolated myocarditis , acute, subacute, and chronic in- 
terstitial myocarditis , idiopathic myocarditis , primary ni} ocarditis ■' 

C I < • S| Of xo 

Hansman and Schenken ^ are of the opinion that acute isolated myo- 
carditis differs etiologically from tlie acute toxic myocarditis which is caused 
by infectious disease only in that the origin of the infectious agent is obscure 
We concur in this opinion The cases of acute isolated myocarditis recorded 
in the literature, although relatively few, are^f great importance They 
pose the question as to whether or not they represent a particular group of 
cases of heart disease which always terminates fatally, or whether they repre- 
sent only some of the fatalities of a larger group of acute myocarditis, non- 
specific in nature, in which the majority recover even though they have never 
been recognized clinically, whereas the minority, likewise not recognized 
clinically, do not recover and at autopsy show acute myocarditis 

Seller f and Bo}d,“ who have written an excellent acegunt of acute inyo- 
tarditis, say "the frequency and significance of myocarditis has been eval- 
uated \ery differently in the course of recent year^ Theie weie and at 
present still arc physician^ who designate almost every myocardial disease as 
nu ocarditis or fibroid ni} ocarditis, providing a valvular lesion is excluded, 
despite the presence of a definite coronary sclerosis or cardiac failure from 
an .isbociated hypertension Against this generalization, a very natural 
adverse reaction has developed and at many very estimable institutions myo- 
carditis Is designated as a rare affection which can be diagnosed clinically 
only in e\ceptional cases Xeither attitude is correct Sufiicient evidence 
his been collected to prove that myocarditis has not been correctly appraised * 
in regard to its importance <;r fre<iuency Myocarditis is a common disease 
and quite often renuiii'. unrecognized ” 

Maher and Woaika ** have noted “that the fie([ucnt association of myo- 
cardial injury v*uh acute infeetuais i> not as common knowledge as it should 
be Injury to tiu myocarthum and t^ie nuiniatcly associated contluciuui sys- 
tem IS undoithtetlly ir *re* frequent than we kno,\ ” 

We wish to record the* eases of 11 patients whom wc have observed 
elinicatly and in whom the chnteal di 'g«o-i» of acute myoe'irdnis was in.ade 
Ihc ewidenee for the* diagnosis i- jae'enied We sh ill abo reeord a ca*-e of 




Inversion of T- waves in L. and L, on fifth day 
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tonsillitis, which was observed at anotlier institution and autopsied by one of 
us 

Case Reports 

Case 1 Diagnosis Peritonsillar abscess, acute non-specific myocarditis 
W P , an officer aged 2S years, complained of difficulty in swallowing 'for one 
day His temperature on admission was 100“ F Examination showed a left peri- 
tonsillar abscess which was incised 48 hours after admission The erythrocyte sedi- 
mentation rate on the second day was 25 mm in one hour (Cutler method) He 
improved rapidly and was discharged on the sixth day. 

Because of the marked toxemia and our academic interest in tins instance an 
electrocardiogram was taken on admission was low There was a left axis 
deviation (.figure 1) On the second day T^ and T, were practically isoelectric and 
r, was lower On the fifth day T, and became inverted 

Comment A diagnosis of acute myocarditis was made on these electrocardio- 
graphic findings The officer was returned to duty on the sixth day This was an 
obvious error on our part 

Case 2. Diagnosis Pneumonia, lobar; acute non-specific myocarditis 
J H, S2c, aged 34 years, was admitted one day after a seveie chill, followed by 
fever, cough, and bloody expectoration His temperature was 103“ F, pulse 88 with 
extrasystoles, respirations 18. blood pressure 130 mm Hg systolic and 70 mm 
diastolic There was dullness over the left lower lung posteriorly and numerous 
crepitant rales were heard The heart was not enlarged to pcicussion There were 
no murmurs Gallop rhythm was present Roentgenogram showed consolidation of 
the left lower lobe During the examination the patient felt faint and broke out into 
a profuse perspiration An electrocardiogram was taken It show'cd bundle branch 
block (common type) with occasional extrasystoles He became afebrile on the 
sixth day but complained of weakness An electrocardiogram done on that day' still 
showed bundlt branch block with variations in QRS and T-w.ives and a P-R interval 
of 0 30 second Subsequent studies showed variations of the dominant bundle branch 
block and the last electrocardiogram done on the ninety -sixth day still showed the 
lumdle branch block and a P-R interval of 0 30 second (figure 2) The erythrocyte 
''cdimentiition rate on admission was 23 mm (Cutler) m one hour It remained rapid 
lor 90 davs when it tell to 15 mm per hour 

Comment It is our opinion that the bundle branch block was probably a conse- 
quence ot the pneumonia* and did not precede it This is borne out by the fact that 
tue pattern ot the elcctrocardiogiam continued to change during the period of ob- 
>«.rvation iste I'-wavc changes in and L,) 

c't.iv J Di tgnu^is I'l’tiimonia, primary atypical, etiology unknown, acute non- 

Nt . c tti< tTftiu 




1 "'t 1-^ *' *ltli D*ij 9th Day 39th Day 96th Day 

^ Ditnjnosii Lohar pni.uiiionia , acute uoii-spucific myocarditis Electrocardiograms on first and fourth days show bundle 
branch blotl , common t> pc In the three subsequent electrocardiograms, note the variations in direction of QRSj and To while QRSj in the 
list two tr.ieiiigs rem pus upright I he last three tracings are therefore still consistent with diagnosis of bundle branch block, common t>pc 
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later the electrocardiogram showed a normal rhythm with a P-R interval o*E 020 
Second Fifteen days after admission the rhythm was normal and the P-R interval 
0 14 second The erythrocyte sedimentation rate was 23 mm in one hour on the 
eighth day and 7 mm on Ae thirty-eighth day He was returned to duty 45 days 
after this second admission 

Comment This is an example of acute myocarditis following pneumonia The 
symptom of breathlessness, coupled with the suspicion that it might be due to m\o- 
carditis following an acute infection, led to the diagnosis 

Case 4 Diagnosis Scarlet fever, acute non-specific myocarditis 

J A S , S2c, aged 18 years, entered the hospital on January 21, 1944 with a sore 
throat and a typical scarlet fever rash Temperature was 100 4® F on admission and 
rose to 104“ on tlie fourtli day His tonsils were inflamed The Streptococcus 
anhemolyttcus, gamma was cultured from tlie throat He developed a cervic^ lyinpli- 
adenitis on the fourteenth day This subsided and he became afebrile on the nine- 
teenth day of disease On the latter date he began to complain of pains in tlie knees 
and ankles There was no evidence of swelling, no tenderness, and no pain on motion 
The erythrocyte sedimentation rate was 28 mm, per hour The heart was not en- 
larged There were no murmurs An electrocardiogram done on the twenty-third day 
showed an inyerted T^ and T^ and a low T, (figure 4) Two days later T„ became 
almost isoelectric On the thirty-ninth day T^ and Tj were again upright and T^ was 
biphasic On the fifty-seventh day a normal tracing was obtained Roentgenogram 
of the chest showed a normal cardiac configuration The erythrocyte sedimentation 
rate became normal on the tliirty-first day He was permitted out of bed on the 
fortieth day and was discharged on the sixty-first 

Comment This is an example of acute myocarditis following scarlet fever Our 
attention was focused on the heart because of the arthralgias and the possibility of a 
complicating rheumatic infection 

Case 5 Diagnosis Acute recurrent gonococcal arthritis, acute non-specific 
myocarditis 

F G O , BMIc, aged 38 years, gave a history of gonorrheal urethritis in October 
1943 One week after tlie onset of tlie urethral discharge, he developed swelling 
and pain of the left ankle, knee and wrist He was confined to bed for four weeks 
and then sent to duty 

The man was later transferred to this activity, where, on March 31, 1944, he was 
admitted to the sick bay witli a story of pain and swelling of the right wrist and ankle 
for one week Temperature was 101“ F All findings were negative except for 
swelling and tenderness of the right wrist and ankle The erythroc>'te sedimentation 
rate was 25 mm in one hour Roentgenogram of the chest showed heart normal 
in size and shape He had a low grade fever, not over 100“ F , for six weeks The 
inflamed joints did not respond to large doses of salicylates or to a course of sulfa- 
diazine After five weeks, pain, tenderness and swelling of the joints subsided The 
wrist and ankle, however, showed much periarticular tliickening An electrocardio- 
gram done on tlie eleventh day after admission (eighteentli day of disease) showed 
a low Tj and an inverted T^ (figure 5) On the twent> -seventh day of disease T, 
was practically isoelectric On tlie thirty-seventli day T^ was higher and T^ became 
positive The electrocardiogram on the sixtj-fourth day showed T, to be normal 
The sedimentation rate was 26 mm pn the sixtieth day; 30 mm on tlie sev entj -fourth 
day The sedimentation rate was still rapid on the eighty-fourth day and the man 
was transferred to another activit>. 

Comment This man had a gonococcal arthritis, as evidenced b> hiatory of pre- 
vious attack, failure of tlie joints to react to salicjlates and tlie residutl thickening 
of the involved articulations The electrocardiogram gave evidence of nivocardial 
damage 
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Case 6 Diagnosjs Acute gonococcal aithritis, acute non-specific myocarditis 
R L B, S2c, aged 19 years, was treated foi a specific urethritis on March 11, 
1943 After a course of sulfathiazole the urethral discharge ceased On Marcli 20 
he had a recurrence 'of his urethral discharge This w'as associated with swelling 
of the right great toe and right knee On admission, March 21, both knees were 
swollen Temperature was 101“ F The temperature was elevated daily up to at 
least 100“ F for two months Botli ankles became swollen The right sterno- 
clavicular joint likewise was involved The arthritis was non-migratory When the 
process subsided, tlie joints were left with periarticular thickening On April 3, 
100 cc of a cloudy, straw-colored fluid were aspirated from the right knee Gram 
negative diplococci were demonstrated in tlie fluid The arthritic process was re- 
fractory to a full course of sulfathiazole and to massive doses of salicylates The 
erythrocyte sedimentation rate, rapid on admission, was still 30 mm in one hour at the 
end of two months There was no evidence clinically of cardiac abnormality Roent- 
genogram of the heart show'ed it to be normal in size and shape An electrocardio- 
gram done on the twelfth day after the onbet of arthritis was within normal limits 
(.figure 6) On the twenty-sixth day Tj was low, T^ diphasic, T^ became inverted 
On the sixty-sixth day T^ had become more positive On the ninetieth day T., was 
.igain upright and the electrocardiogram more nearly approached the normal 

Conmient A case of gonococcal arthritis showed electrocardiogiaphic evidence of 
myocarditis over a period of three months 

Case 7 Diagnosis Acute gonococcal arthritis, acute non-specific myocarditis 
S S, S2c, aged 37 years, was treated on February 12, 1944 for gonococcal 
urethritis One week later he de\ eloped swelling of the right knee He w'as admitted 
to the sick bay Both knees, both ankles and the right large toe became involved 
Ihe arthritis was non-migratory and was not .iffected by salicylates or sulfadiazine 
On ^larch 21, a course ot penicillin for one day resulted m prompt subsidence ot 
urethral discharge 1 he erj throcyte sedimentation rate was 27 mm on admission and 
bcc*anic normal on the eighty-seventh day Ht, was returned to duty three and one- 
halt moiitiis alter admission On Februai> 19, the day of onset of arthritis, an 
electrocardiogram was normal (figure 7) On February 23 '1^ w'as biphasic, 1\, T.^ 
and 1 , were inverted 1 , became upright on the twelftli day after onset ot arlliritis 
1^ became positive but reniaiiicd low on the lourteeiitli d.iy On the fifty-first d«iy '1\ 
and 1^ were still low 

Comment \ ea'-e of acute gunoeoeeal arthritis was eoiiipli(.ated In .icute invo- 
e irditis a. shown b> the thaiiges in the electrucardiogr.iiii 

CaSt. i Diagnosis Siricturt urethral, urtii.irv nteiition, evstitis, ante, aeilte 
noii-sutcihe invucarditis 
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IJ.i> 20lh Da\ 66th Day 90th Day 

Ciisf 0 DiaKnoM*- \culc gonococcal arthritis, acute non-specific myocarditis T-wavc changes in Li, Lj, Lj, L,, normal tracing 

on ninticth day 
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as to size and shape An electrocardiogram done on February 10 showed a sinus 
tachycardia with a biphasic (figure 8) Another tracing four days later shoued 
a marked inversion of T^. On the thirteenth day after the first tracing, was iso- 
electric, To was low, and was sharply inverted On the twenty-third day was 
biphasic. To inverted, T^ a little less inverted On the twenty-ninth day T^ was 
upright, Tj was upright, T^ was becoming less negative 

Comment This was a case of acute cystitis, with a tachycardia and electrocardio- 
graphic evidence indicatu e of an acute myocarditis 

Case 9 Diagnosis Infectious mononucleosis, acute non-specific myocarditis 
R H C, Lt (jg), aged 24 years, had a sore throat on May 2, 1944 His tem- 
perature on admission was 100 2“ F 1 he erythrocyte sedimentation rate was 5 mm 
in one hour For the first two weeks the temperature was low grade and did not 
exceed 100“ F Blood counts were reported as normal On May 16 a blood count 
showed 4,900 cells with 62 polymorphonuclear cells, 35 lymphocytes and 3 monocytes 
On May 18 the spleen was palpable and the right submaxillary nodes were swollen 
and tender On May 22 the erythrocyte sedimentation rate w'as 18 mm m one hour 
He developed a generalized lymphadenopathy On May 24 a blood count showed 
11,400 cells with 31 per cent polymorphonuclear leukocytes and 69 pei cent lympho- 
cytes Many of the lymphoc>tes w’ere atypical and characteristic of infectious mono- 
nucleosis A heterophile agglutination test was positive m a dilution of 1-2560 
From May 14 to May 28 he ran a stormy febiile course with elevations reaching 103“ 
F daily During the next two w'eeks he show'ed a low’ grade temperature, which 
became normal Serial electrocardiograms showed a biphasic T, on the se^enteentli 
<Li> (figure 9) On the twent> -second da> was upright, T3 isoelectric, Tj a little 
low changes were again noted on the twentj -fourth and thirty-first days 

Comment The electrocardiogiaphic alterations W'ere mdicatue of m>ocardilis m 
the course of a case ot infectious mononucleosis 

Cti ft’ 10 Diagnosis T>phus fe\er, acute non-specific nwocartlitis 
S P , Sic, aged 23 \cars, was admitted on April 21, 1914 with a sore throat, chills, 
feccr and headache On April 28 he de\ doped a fine macular eruption On April 
28 ihc Wcil-Fcli\ reaction w'as positive m dilution of 1-80 and on May the Weil- 
FcIin reaction was positive in dilution of 1-320 He became alebnle on the eleventh 
tlav llie cr>ihrocyte ‘'cdinicntation rate was 16 turn on the fifth da> and 19 mm 
•III the twentieth dav It was noriuil on the fortv-nuith da> An eleetroeardiograin 
1(11 the ninth d.iv showed a P-R interval of 0 28 second On the fiiteeiith diy^it was 
u hi iteond, uii the tv. eiuv -sixth tliv, 0 21 second, on the ihiity-seveiith dav, 0 20 
•.teimd It vv.,'. still 020 second on the sevemv-ninth day (figure 10> 

C unmeiu 'I he varjing abiiurinil P-R intervals were indu itue ot an auite* 
in,‘ Canhti, 
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22nd Da> 24th Day 31st Day 

I'lc 9 Cast 9 Diagnosis Initctious mononucleosis, acute iion-spcciric myocarditis T-wavc changes in L, 
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■*‘1’ 12th Day ISlh Day 19th Day 

hic 11 Case 11 Diagnosis Typhus fever; acute non-specific myocarditis T, low on tlic fourth day T, low and biphasic and 
is iinerted on the fifteenth day T, upright and 1 . upright altliough still low on the nineteenth day 











326 


SAMUEL CANDEL AND MARK C WHEELOCK 


An electrocardiogram done on the fourth day of disease (second day after ad- 
mission) showed a left axis deviation and a low T„ The ^electrocardiogram was 
repeated every three days. There was no variation until the twelfth day when Tj 
was a little flatter. On the fifteenth day T^ was biphasic and To inverted On the 
nineteenth day T^ had returned to normal and T^ became upright but was still low 

Comment. A case of t>phus fe\er showed electrocardiographic evidence of acute 
m>ocarditis as shown by T-wave changes m and of the electrocardiogram 

The 11 cases just presented had the following characteristics in common 

(a) Each was associated with an acute infectious disease with the ad- 
ditions that case 3 was seen two weeks after discharge from treat- 
ment for pneumonia and case 5 had an acute recurrence of a gono- 
coccal arthritis 

(b) Each showed significant electrocardiographic alterations 

(c) Each had a rapid erythrocyte sedimentation rate even when the 
primary disease had apparently abated (with the exception of case 8, 
where no erythrocyte sedimentation rate was done) 


.Attention was drawn to the possibility of acute myocarditis in case 2 because 
of extrasystoles and a gallop rhythm, m case 8 because of a persistent 
tachycardia wnthout fever, m case 3 because of the symptom of breathless- 
ness Attention was focused on the electrocardiogram m cases 4, 5, 6 and 
7 bccau‘'e most observers are conditioned to look for evidence of myocarditis 
in any disease in which j’oint symptoms are prominent Cases 1,9, 10 and 
11 were studied because of marked to.xemia and our cuiiosity to see if 
there were any evidences of myocardial involvement b\ the underlying 
disease 

We did not attempt to eany on any investigation of ail the patiints witii 
.icnte infections or severe to.xemia who came under our observation We 
ean make no Matcment, therefore, as to the freiiuency of occiirrenee of acute 
inve«e*arditis 'I he:>e 11 eaiics merely repre^e•nt 11 observations collected 
during the pa-a months 


C.t>e 1 in our serits wa-. one of acute* myocarditis, .secondary to a peri- 
ttuisdl.ir sh>ee"> Scherf * published five cases of acute myocarditis fol- 
anviug ton-.illar mfcetion CJne of these followed .i peritonsillar absees> 
hi ^che^^. 4-\nv,uirut., It) to 15 per cent of p.itieiits with acute loiisilliiis 
de'.clop .Arnjj'O!',-, 'igus or electrocardiographic changes which suggest myo- 
cardid ittvo'.cm.’ut He tound that the oceiirreiue ot myoear<htis ap- 
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concrete evidence and practically no observation at autopsies are available 
to answer the question whether myocardial changes occur as a result of 
tonsillar infections There are students who believe that fleeting electro- 
cardiographic changes signify anatomic lesions, whatever they may be 
There are others, more cautious, who do not accept the statements as to myo- 
carditis m these without more anatomic proof than is available today ” 
We wish to record a case of acute suppurative tonsillitis followed by 
sudden death due to acute non-specific myocarditis This patient was seen 
, by neither of us clinically, but was autopsied by one of us at another 
institution 

F D , male, aged 24, was admitted to the hospital on December 30, 1943 He 
appeared moderately ill and stated tliat his illness begjan two days previously with 
headache, malaise, congested nose, sore throat and fever Physicd examination was 
negative except for a moderately injected pharynx, congested nasal mucosa, and a 
temperature of 101“ F The following day, December 31, he appeared comfortable 
and had a temperature of 102® F Physical examination showed an increased redness 
of the pharynx His tonsils appeared moderately swollen and red He was given 
sulfathiazole, one gram e\ery four hours On January 1, 1944, his temperature was 
99® F He felt better His tonsils were less swollen He sat up in bed, conversed 
with patients around him He was seen to go to tlie head On January 2, 1944 he 
awoke at 0010 and spoke to an attendant He made no complaint and appeared well 
At 0600 he was found dead in bed 

An autops>, including examination of flie brain, was done The most significant 
findings described in the protocol are summarized 

Cultures from the throat and nasopharynx showed the Streptococcus hcuiolyticus 

beta 

In the pharynx there was marked hyperplasia of the faucial and lingual tonsils 
witli prominent crypts which were filled with thick purulent exudate A similar 
exudate was present in tlie nasopharynx 

The heart weighed 387 grams The right ventricle was 2 ram in tliickness and 
the left ventricle was 15 mm in thickness The valv'e measurements in circum- 
ference were as follows tricuspid, 13 cm , pulmonary, 5 cm , aortic, 5 2 cm , mitral, 
9 cm The heart on inspection was increased m size owing to dilatation of the right 
ventricle This was substantiated by the measurements as given above The epi- 
cardium was smooth, glistening and transparent There was some fat deposited over 
the right ventricle In addition, there were small ecchymoses beneath the epicardium 
along the atrioventricular sulci The heart muscle was soft, reddish-brown, and 
contained yellow and gray streaks running tlirough it The valve leaflets were soft 
and pliable and there were no adhesions The endocardium was smooth throughout 
except in the left atrium where there were some small linear streaks of fibrous tliickcn- 
mg Sections through the interventricular septum showed the changes in the myo- 
cardium already described The coronal y arteries were patent throughout There was 
a yellow deposit m the iiitima of right and left coronary arteries The aorta was 
clastic and contained yellow deposits similar to those present in the coronary vessels 

Microscopic Evamiiiatioii Heart wall, left ventricle The epicardium showed 
<i thin layer of fibrin on the surface and an infiltration ot polynuclear cells Tliero 
was very little fat present In the myocardium there was pronounced tragmentation 
of the bundles witli the loss of the usual cross striatioiis In addition there was a 
widespread diffuse infiltration of the interstitial tissue by polynucluir cells Thee 
was a very slight tendency lor the inflammatory reaction to be perivascular Mo 
Aschoff nodules or cells were present The endocardium was locally thickened ovti 
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the papillary nuiscles and contained scattered pol> nuclear cells in its underlying tissue 
A second section of heart wall from the left ventricle showed those changes alreadj 
described, but of a more widespread character (figures 12 and 13) 
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Atrium There was a slight thickening of the endothelium 

Pulmonary artery Normal 

Heart wall Right ventricle showed a minimal amount of fat infiltration The 
acute inflammatory change in the interstitial tissue was not so marked on this side 
as it was on the left 

Aorta Showed early lipoid deposits m the subintimal tissue 

Coronary artery Showed slight change in the intima with endothelial and fibro- 
blastic proliferation and some lipoid deposits 

Pharyngeal and Faucial tonsils Showed marked hyperplasia of tlie lymphoid tis- 
sue, accumulation of exudate in the crypts, and infiltration in the epithelium which 
consisted of polynuclear cells, plasma cells, and eosinophiles 

Lingual tonsil The lingual tonsils were similar to but less extensively involved 
than the pharyngeal tonsil 

Anatomic Diagnosis 1 Acute suppurative nasopharyngitis and tonsillitis 2 
Acute diffuse myocarditis 3 Parenchymatous degeneration of liver and kidneys 
4 Passive hyperemia of lungs, liver, kidneys 5 Acute hyperplasia of spleen and 
lymphoid follicles of colon, ileum, cervical, mediastinal, pancreatic and mesenteric 
lymph nodes 6 Hypertrophy of heart — slight 7 Primary tuberculous focus, upper 
lobe of left lung, obsolete Fibrous pleural and peritoneal adhesions Remote ap- 
pendectomy Persistent thymus 

It is unfortunate that no electrocardiograms were obtained from the 
patient just described The clinician had observed a man with acute ton- 
sillitis who, in VIVO, presented no sign or symptom pointing towards a cardiac 
disorder This one case has great significance It demonstrates that acute 
myocarditis may follow acute tonsillitis Since much electrocardiographic 
evidence has been collected to show that myocardial disturbances are not at 
all rare in acute tonsillitis, it is not unsafe to assume that these electrocardio- 
graphic alterations actually are due to an acute myocarditis Sudden death 
or cardiac decompensation following tonsillitis is rare It is reasonable, then, 
to assume that the vast majority of the cases of acute myocarditis following 
tonsillitis recover completely This is borne out by the observations of the 
electrocardiographic changes which show that they most often return to 
normal A few may heal and retain permanent evidence of a previous myo- 
carditis as shown by some permanent abnormal electrocardiographic 
alteration 

Saphir found acute myocarditis in 19 cases of bronchopneumonia and 
seven cases of lobar pneumonia Stone, quoted by Fishberg,**’ observed 
parenchymatous, fatty or hyaline degeneration or cellular infiltration in 79 3 
per cent of his necropsies Fishberg points out that Master, Romanoff and 
Jaffe detected electrocardiographic changes m oxer 93 per cent of 45 patient> 
with lobar pneumonia and that De Graff, Traxell, and Yager, taking less, 
frequent records, found electrocardiographic abnormalities in about one 
quarter of 975 cases The changes, almost always transitory, included jiro- 
longation of the P-R interxal, abnormalities of the RT transition, flat, in- 
verted and large T xvaxes, mtrax entricular block Master and his associates 
demonstrated changes in the R-T interx’al that apparcntl) simulated those 
seen in coronary disea‘?e In 78 per cent of the ca'^cs it was shown that the 
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electrocardiographic changes appeared after the temperature dropped to 
normal 

In our series, case 3 (acute myocarditis following a primary atypical 
pneumonia) showed a complete A-V dissociation, then a normal rhythm 
witli a prolonged P-R interval; and finally a normal tracing Case 2 (acute 
myocarditis associated with lobar pneumonia) showed a bundle branch block 
which persisted for 96 days and was still present when the man was trans- 
ferred. 

Saphir,^* in his article on Myocarditis in Bronchiectasis, quotes Biody 
and Smith who found mjocardial involvement in 90 per cent of 44 heaits of 
patients dying from scarlet fever. Case 4 demonstrates electrocardiographic 
alterations in a patient with scarlet fever myocarditis 

Isolated involvement of the myocardium in gonococcic infection is raie, 
according to Saphir The lesions are, for the most part, foci of acute myo- 
carditis and foci of necrosis. The inflammatory process is thought to occur 
as the result of direct extension into the myocardium from endocardial oi 
valvul.ir lesions Bang reported six cases of gonorrheal myocarditis 
diagnosed by electrocardiographic alterations in the course of the disease 
Five cases were associated with acute recurrent gonococcal arthritis One 
case was an acute gonococcal arthritis follow’ing an acute specific urethiitis 
Bang quotes Dittrick, who reported tw'o instances of isolated myocarditis 
complicating gonococcal arthritis, showing taclncardia and arrhythmia 
Bang also collected a case reported by Guldberg ni 1935 lie found no 
otlier references in the literature Logiie and Hanson found eight cases 
of heart block among 530 cases of sulfonamide- resistant gonorrhea 'rhe\ 
st.ited that the cause of heart block m this group is not clear It is hkel} 
that they uerc instances of imocardilis Of the three cases of goiiocoeeal 
in>oeMrditis which we observed. Case 5 w.is assoeiated with a leeiirreiit 
gonoeoccal arthritis wheresis eases 6 and 7 were associated with a fir^t 
attack 


Infection of the urinary tract m.i> be the eause of an acute myocarditis 
■*;apiur itjund four siuh instances in his study. Case 8 illustrates an .iciite 
!uv< cirdit*-. ecomlary to a urinary tract infection .is evidenced cliintallv 
by a tactiycardia, and cltetrocardiograplncallv by tracings showing nivo- 
tardial d ningc. 

We cneountt: red < ne ca^ o( mfectimis mononucleosis tea t *)> wnh i vi 
dctivV oi m>' '.arih'j'- I ogjjc .i.nt Ha. isoi, loni d in their sjudv o'.e f ot 

‘?.tCCvh> ,s U, i ,*s .euh tJfs* dte’t* iK.ift bh I'k 
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Acute myocarditis occurs secondary to many diseases of bacterial or virus 
origin and to some conditions of undetermined etiology The myocardial 
lesions may result either from direct invasion of the heart by the offending 
organism or from toxins circulating through the blood stream The follow- 
ing incomplete list mentions some of the conditions in which acute myo- 
carditis has been demonstrated at autopsy rheumatic fever, diphtheria, 
typhoid fever, paratyphoid fever, typhus fevei, dysentery, mumps, pneu- 
monia, scarlet fever, meningococcus infection, gonococcic infection, tula- 
remia, acute bacterial endocarditis, streptococcic and pneumococcic menin- 
gitis, tuberculosis, pyelitis, acute glomerular nephritis, pyemia, subacute 
bacterial endocarditis (Saphir“), purulent otitis media, conjunctivitis and 
stomatitis (Maslow and Lederer'), pyodermia (Maxwell and Barrett®), 
bronchiectasis (Saphir , acute suppurative tonsillitis (authors’ case) 

A special form of myocarditis has been recorded in the hteratuie under 
the terms idiopathic myocarditis, Fiedler’s myocarditis , isolated myocarditis, 
interstitial myocarditis, acute or subacute productive myocarditis, fibrous 
myocarditis Under the microscope it cannot be differentiated from other 
types of acute non-specific myocarditis The diagnosis is usually made after 
autopsy This group of myocarditis has the distinction of being classified 
separately because no e\idence of a primary disease is demonstrable at 
autopsy This is far from saying that there was no primary infectious 
agent 

According to Karsner,®® the differentiation between acute parenchymatous 
and acute interstitial myocarditis does not seem justifiable An acute myo- 
carditis may become subacute or chronic, based arbitrarily on duration 
Englehardt and Bruno ® recorded a case of Fiedler’s myocarditis in which 
decompensation occuired over a period of 21 months Smith and Stephens 
observed cases of decompensation due to interstitial myocarditis whose 
clinical course ran several months to two years Several classifications of 
myocarditis have been offered on the basis of pathology Saphir ^ has 
presented his own classification and discussed those of Brown and Hunt, 
of Vischer, and of Marshall We prefer the classification of Marshall, 
with the modification that isolated myocarditis be grouped not as a specific 
entity, but as a sub-group of non-specific mjOcarditis A modified classi- 
fication of infectious myocarditis may be stated as follows 

Intectious Myocarditis 
(Rheumatic, tuberculous, 5>philittc) 

(a) Known etiology — (Diphtheria, loniilliiis t\phus Rvir, 

bronchicctaMs, tit orchnicil tniitv 
of undeterininccj ctiolog} ‘-iith as 
inficiioub mononutleosis ) 

{b) Unknow it ctiologs — F ledler's m\ ocarditis 
111 septiceinn ind in association with sub icutc b icteri il endo- 
carditis 

Fetal myocarditis is included b> Saphir as a separate group, but with some 
question as to its occurrence Onlj a few rcferencts appear on this con- 


1 Specific myocarditis 

2 Non-specific myocarditis 


(3) Septic myocarditis 



dition in the older literature in connection with observations on congenital 
heart disease, in which intra-uterine cardiac inflammation was suspected as 
the underlying factor 

The classification of acute myocarditis from a clinical standpoint is dif- 
ficult In a general way we may find the following groups which show 

1 Signs 

2 Symptoms 

3 Signs and symptoms 

4 Neither signs nor symptoms 

The signs and symptoms of acute myocarditis have been well discussed 
elsewhere Angina pectoris, palpitation, breathlessness, asthenia, ar- 
rhythmia, and gallop rhythm following acute infection have been noted Left 
or right ventricular failure, or both, may occur as a result of myocardial 
insufficiency 

The criteria for diagnosis of acute myocarditis as set down in the pub- 
lication of the New York Heart Association may be followed The 
diagnosis can be made correctly more often than it is The first requisite for 
recognition of the condition is the appreciation that acute myocarditis is 
not a rare complication of infectious disease, acute or chronic Patients, 
whose convalescence from acute infection is slow and who complain of pro- 
found asthenia after the acute disease has apparently subsided, should be 
examined carefully for evidence of myocarditis The symptoms of slight 
precordial discomfort, angina pectoris, or breathlessness associated with or 
occurring shortly after the termination of an acute infectious disease, should 
be regarded with suspicion Arrhythmias and gallop rhythm should be 
thoroughly investigated A persistently rapid sedimentation rate after the 
primary infectious disease process has subsided should likewise make the 
physician study his patient carefully for a possible complicating myocarditis 

There is a group of patients who develop myocarditis after an infectious 
disease and show no arrhythmias, no symptoms referable to the heart and 
in whom the electrocardiogram may or may not reveal evidence of myocardial 
disease Schcif and Boyd “ have pointed out that alterations of the electro- 
cardiogram are not evident in every case nor continually in the positive ones 
it IS to this group that more attention should be directed Until our present 
knowledge of physical diagnosis is more advanced, or perhaps more wisely 
utili/ed, the diagnosis of myocarditis in these individuals will rest mainly 
with the demonstration of myocardial involvement by means of the electro- 
cardiogram and often by repeated electrocardiograms 

The significance of electrocardiographic abnormalities in the diagnosis 
of aeute* non-specific myocarditis is not fully recognized This is indeed 
strange In the course of aeute rheumatic fever, electrocardiographic 
alterations aiich as profound arrhythmias and T-wa\e changes are accepted 
as unequieocal evidence of disease of the mvoeardium In the course f>f 
acute rheuinatK fever, in a gooilly number, the electrocardiographic changes 
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are reversible apd may return to normal When this sequence of events 
has occurred, the clinical interpretation is readily made that the pathologic 
process responsible for the particular change has resolved Is there, then, 
any logical reason to assume that similar observations as to arrhythmias and 
T-wave changes, which occur in the course of other acute infectious disease 
in which non-specific myocarditis has been shown to occur, do not represent 
evidence of myocarditis? And when the electrocardiographic alterations 
in non-specific myocarditis return to normal, should it not likewise be inter- 
preted that the inflammatory process responsible for the particular alterations 
has subsided ? When the electrocardiographic change has become permanent, 
it IS most likely that a permanent change has occurred in the myocardium 

As far as prognosis is concerned, most cases recover Some die sud- 
denly Some show cardiac decompensation terminating m death 
Saphir recorded eight cases of bronchiectasis with myocarditis of which 
three died suddenly In another paper he refers to Lisa, who reviewed the 
autopsies of 41 patients dying suddenly and found evidence of acute myo- 
carditis m 36 cases ^ From these observations one can conclude that when 
sudden death occurs in any disease associated with infection, the myocardium 
should be studied with great care to determine whether or not myocarditis is 
present 

The scheme whicli follows indicates the possible course of acute non- 
speafic myocarditis of infectious origin Acute non-specific myocarditis is 
always secondary to a primary disease of 

(such as typhus fe\er, acute tonsillitis, etc , or of a rccognizablL 
entity such as infectious mononucleosis), with the result 
that the following takes place 
(o) Recovery — Majority 
(b) Death — Minoritj 

1 Sudden 

2 With cardiac decompensation 

with the result that the following takes place 
(o) Reco^e^J — Majoritj — (as evidenced by electro-cardio- 

graphic alterations with no his- 
tor>' of anteceHlent disease ) 

(6) Death — Minority — (Fiedler’s me ocarditis) 

1 Sudden 

2 With cardiac decompcns^itioii 

The treatment of myocarditis is symptomatic Initially, bed rest is most 
important The clinical signs, electrocardiographic changes, and the en'- 
throcyte sedimentation rate should be used as criteria for the duration of the 
period of rest 

Discussion 

The frequency of myocarditis has been stressed by a feu clinicians and 
a few pathologists Saphir, Wile and Reingold*’ found evidence of m\o- 
cardial inflammation in 6 83 per cent of 1,420 autopsies on children Thc> 
encountered the same condition in 4 05 per cent of autopsiesi on 3,712 atlults 


I Known etiology 


II Unknown etiology 
« 
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during the same period. They state tliat the clinician diagiioses myocarditis 
rarelv and die padiologist finds it more frequently. We agree diat die clin- 
idan diagnoses it rarely, but it all the eddence in the literature on electro- 
cardiographic dianges in the course of acute or chronic infections be taken 
as eddence of an acute inflammator}’ process involving die ni3*ocardium (and 
we believe it is sudi eddence), the statement should be modified to sa}" that 
die clinidan finds it frequentiv*. more frequendj* diaii the pathologist, but 
diagnoses it rarely. The reasons for die failure of dinidans to make such 
diagnoses have been mentioned above. We have apparendj* grown up in a 
period of mediane, in wliidi die term myocarditis has fallen into profound 
disrepute. 

It is probable that the incidence, of myocarditis foiuid at autopsy wall 
be even greater when more care is taken by the pathologist in demonstrating 
the condition. Sapliir has recommended taking manj* sections from the 
myocardium and examining them most carefully. Since acute m30carditis 
ma3' involve the m3'ocardimn focalh* as well as ditfuseh*, one or two sections 
cut b3' die microtome even from several blocks of tissue represent an in- 
finitesinialh* small exploration of a relatively vast mass 

Aschon nodules are found in onK* SO per cent of cases in wliidi acute 
mv’ocarditis is demonstrated in heans bearing the stigmata of rheumatic 
heart disease."’ ^ In the 20 per cent in whidi no specific lesions are found, 
it appears necessary that the pathologic dianges be more carefulK" evaluated 
If there is no evidence of recent valvulitis, no evidence of proliferative 
changes in the endodieliuni of the smaller vessels, no evidence of Aschoff 
noduks dsewhere in the bod3% the diagnosis of rheumatic nnocardiiis should 
be made widi caution There is no reason to suppose that a rheumatic 
ht.an is immune to acute non-specific mvocarditis From a clinical stand- 
point, It is not rare following an acute upper respiratorN* tract infection to 
obser\c acute decompensation in a patient who previoush* had never decom- 
pensated or whose decompensation had been well controlled b3' therapv’ 

.\ Ci-rrcci appraisal of acute m\ocarJuis is important. How* frequenth 
It iKcurs is not known We are inclined to agree with Scherf and Bo\d ** 
\v!iu \t.niure the a’^sertion that with the frequencv* of infectious diseases aiul 
nnscdiareous infections sudi as tonsillitis, etc , there aie but few indiMduals 
who at s«.(me tunc or other do not have small inflammaior3* nuocardiai foci 
If this ’S found to bt so, nuocarditis will ha\e to be reevaluated as one of the 
most comrron aueciu ns oi the heart 


ihe frv.fjue»iC3 of the occurruicc of acme mvocarditis is not taken into 
consideration as much as n shou’tl be b\ investigators interested m cstab- 
hshuig ^onnai v iU.es ie*r ciuiractensiks of the electrocardiogram In a 
s'.uuv* of ICv) cases of a pro‘ungevl P-R interval l.ogue and Hanson luund 
19 cases w uh nu d'-va^e t\ u’cm hev stated m sunmurv that an occasional 
'lerson have a pro'i ijged conduction time wnich is normal for that 
t-erson. (Iravbkl ei ai ** found lo n st.-^nces among lOOU a\i,ati>r> t>f a 
*P-R iTner..i] greater man U 21 'ibev’ staiesl that lUluaigh P-R 
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intervals greater than 0 20 second should raise the question of past or present 
heart disease, they may indicate neither Stewart and Manning-’ found 
2 2 per cent of 500 healthy aviators with P-R intervals greater than 0 21 
second in Lead II and 0 6 per cent greater than 0 24 second They con- 
cluded that this number of normal males may be expected to have P-R 
intervals greater than 0 20 second They also stated that this does not 
prove that they will not develop disease at a later time At this point it 
must again be emphasized that prolongation of the P-R interval is a com- 
mon abnormality seen m the course of many acute infectious diseases This 
IS commonly accepted as evidence of acute myocarditis when it is observed 
during acute rheumatic fever It is likewise evidence of myocarditis in 
other infectious diseases Prolongation of tlie P-R interval is reversible 
m many instances In others it becomes a permanent characteristic Where 
It IS permanent, it is believed that some fibrosis has occurred along the con- 
duction pathways Since most of these instances of acute myocarditis are 
not recognized clinically, an observer taking routine electrocardiograms will 
collect a number of cases of prolonged P— R interval in apparently healthy 
individuals The observers will naturally assume that these are normal 
variations It is tlius evident that a collection of cases studied statistically 
for P-R interval values may contain an internal bias An alternate conclu- 
sion from the studies mentioned above might be that an abnormal atrio- 
ventricular conduction as evidenced by a prolonged P-R interval may be due 
to previous disease but is compatible with good cardiac function, as far as we 
know 

Weinstein published 10 cases of "Atypical” Coronary Disease in Young 
People and emphasized the presence of antecedent acute infections He in- 
voked the possibility of a coionary arteritis as the underlying pathologic 
factor In nine of the 10 cases the acute cardiac symptoms for which the 
patients were admitted followed from four days to several weeks after an 
acute infection Five followed a “throat infection ” Two followed “ton- 
sillitis ” One followed an “upper respiratory” infection One follo\\ed a 
“pharyngitis” The precordial pain, electrocardiographic alterations and 
rapid erythrocyte sedimentation rate are phenomena also seen in acute myo- 
carditis The electrocardiographic patterns seen in anterior and posterior 
wall infarctions following coronary artery thrombosis are not pathognomonic 
of the underlying atherosclerotic process Conclusions concerning the tjpt 
of cardiac disease present cannot be drawn from the electrocardiogram 
alone It is thus possible that some of the cases reported as “atipical” 
coronar}' disease were in reality cases of acute myocarditis 

Scherf and Boyd point out that occasionally in older patients it may be 
difficult to decide whether or not myocardial damage seen in tin. electro- 
cardiogram is evidence of -an old myocarditis, or secondary to coronary 
sclerosis We ha^e seen diagnoses made of acute rheumatic Kicr on pa- 
tients without joint manifestations and without eiidence of \al\ulltl^. who 
had a tontiniied fe\er and electrocardiographic findings of a prolonged P R 
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interval The electrocardiographic changes were interpreted as due to a 
myocarditis, which was reasonable But the clinician failed to realize that 
a prolonged P-R interval due to myocarditis can exist outside of acute 
rheumatic fever 

Summary 

Eleven cases of acute myocarditis, non-specific in nature, have been pre- 
sented The studies are entirely clinical The reasons for the diagnoses 
are presented Evidence is shown that myocarditis occurs more frequently 
than has been supposed Some of the reasons for failure to recognize the 
condition are indicated Acute myocarditis is discussed The importance 
of a better understanding and a wider appreciation of acute non-specific 
myocarditis is stressed It is pointed out that failure to appreciate the fre- 
quency of myocarditis may affect adversely some of the cuirent research 

A case of acute myocarditis, following acute suppurative tonsillitis and 
eventuating in death, is described As far as we know, this is the first case 
on record (proved by autopsy) of acute non-specific myocarditis following 
acute tonsillitis 

Conclusions 

1 Acute non-specific myocarditis occurs more often than is generally 
appreciated 

2 The clinical diagnosis can be made more frequently than it is 

3 Acute non-specific myocarditis qan follow acute suppurative tonsillitis 

4 Acute non-specific myocarditis was observed clinically in peritonsillar 
abscess, pneumonia, scarlet fever, gonococcal arthritis, urinary tiact in- 
fection, infectious mononucleosis and typhus fever 
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MENINGOCOCCIC MENINGITIS TREATED WITH 
SULFADIAZINE AND SULFAMERAZINE: 

A THREE YEAR STUDY 

By Lewis K Sweet, M D , Washington, D C , Edith Dumoff-Stanley, 
M D , Bfiston, Massachusetts, and Harry F Dowling, 

M D , F A C P , Washington, D C 

Meningococcic meningitis has been encountered with considerable fie- 
quency in the Gallinger Municipal Hospital as well as throughout the United 
States during the past few years Previous reports from this clinic " and 
from others “ have amply demonstrated the suitability of sulfadiazine 
and sulfamerazine for the treatment of this type of infection The numbei 
of patients reported in each of these studies has been relatively small, how- 
ever, or the period of time covered by them has been short It still is pei- 
tinent to question the efficacy of these drugs when used in large numbers of 
patients treated over a longer period of time, and to study the factors which 
influence the prognosis in these patients 

In the present paper our purpose is to evaluate our results in the treatment 
of 207 patients with meningococcic meningitis who have been treated over 
a period of three. years, between October 20, 1941, and October 31, 1944 

Procedure 

Routine procedures in the diagnosis and treatment of these patients have 
been carried out as follows • As soon as a patient believed to have meningitis 
was admitted to the ward, a lumbar puncture was performed On the speci- 
men of spinal fluid obtained several examinations were made immediately 
A cell count and a Pandy test were done Smears of the centrifuged sedi- 
ment were made They were stained with both methylene blue and Gram’s 
stains If organisms believed to be meningococci were seen, typing by means 
of the Neufeld technic was attempted Cultures were planted in Iryptose- 
phosphate or tryptose-phosphate-hemoglobin broth and on chocolate agar 
slants- A quaiititati\e dextrose determination was made on the clear super- 
natant fluid by an application of Benedict’s modification of the Folin-Wn 
method * After this study had established a presumptive diagnosis of men- 
ingococcic meningitis and a blood culture had been obtained, treiitment was 
begun An initial oral dose of 6 grams of sulfadiazine or sulfaniera/nie was 
followed by 1 gram every four hours in adults A proportionately smaller 
dose was given to children For severely ill patients, especially those too stii- 
jjorous to swallow, or for those who were vomiting uxeessnely, the initial 

♦ Rcccivttl tor pHbl’calioJt March 2t» 1945 

From the Im«.cttju> Diicnc Servuc met tl.c George Wtihingtoo Medic it 
Galli'^gcr Mo'iicir'^l HosjiiMt, .ii»4 i\ c Dejartmt-’iti of Fcdulrto and Mcd.ctc.!,, (jcor,,c 
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dose and a varying number of subsequent doses were given as a 0 5 to 1 per 
cent solution of the sodium salt of the drug intravenously or subcutaneously. 
The sulfonamide drug was continued until the patient was afebrile for ap- 
proximately seven days unless some indication for stopping the drug de- 
veloped sooner Frequent hemograms, urinalyses and blood urea nitrogen 
and blood sulfonamide determinations were obtained during the period of 
drug administration Follow-up lumbar punctures were done on the second 
hospital day and again when discharge was contemplated If the cell count 
had not fallen to 30 cells per cubic millimeter the puncture was repeated at 
weekly intervals until the level was readied At this time the patient was 
allowed out of bed and was subsequently discharged Additional lumbar 
pimctures were done only when the course of the disease was not progressing 
satisfactorily Each spinal fluid specimen was examined in the same way 
as the one obtained by the initial lumbar puncture 

Patients who responded poorly to this regime in the first 24 to 48 hours 
were considered candidates for serum therapy, or, during 1944, for penicillin 
After reevaluation of the clinical status of the patient and the laboratory find- 
ings, serum was given intravenously if it was believed indicated Penicillin 
was administered intrathecally in doses of 10,000 to 20,000 units This was 
adjusted to a concentration of 1,000 units per cubic centimeter The volume 
of diluted penicillin given always was S to 10 cubic centimeters less than the 
amount of cerebrospinal fluid withdrawn The penicillin dose was repeated 
every 12 to 24 hours until satisfactory improvement was noted 

There was a total of 207 patients with meningococcic meningitis treated 
by this tedinic The etiologic agent in every case was established by one or 
more of the following methods (1) positive spinal fluid culture, (2) a 
positive blood culture in a patient with meningitis, or (3) a smear containing 
typical gram negative intracellular or extracellular diplococci All cases of 
meningitis fulfilling these criteria were included in the present study and all 
others excluded Patients with meningococcemia without meningitis were 
likewise omitted 

Meningococci were demonstrated in the stained sediment of the original 
specimen of cerebrospinal fluid from 188 (90 8 per cent) of our patients 
They were present in sufficient numbers to make the diagnosis by means of 
the stained film alone quite certain in 134 patients, and to make it \ery 
probable in 54 patients In many instances the diagnosis was confinned 
immediately by direct Neufeld typing from the spinal fluid sediment When- 
ever possible, the organisms were typed * Among the 146 cases in which 
typing was successful, there vere 136 patients with Group I, and 10 with 
Group Ila meningococcic infections 

Results 

From table 1 it will be seen tliat 21 (10 1 per cent) of the 207 patients 
died The case-fatahty rate varied w’ldely according to the age of the pa- 

* We wish to tliank Dr Sara E. Branham of the National Institute of IKalili for t>innj; 
many of these organisms 
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Table I 

Effect of the Age of the Patient and the Presence of Coma or Delirium Upon the Outcome in 

207 Patients with Meningococcic Meningitis 



Total Patients Treated 

Patients Admitted in Coma ' 

Age 


Died 


Per Cent of 

Died 


Number 



Number 

Total Pa- 




Treated 

Number 

Per Cent 

tients in the 
Age Group 

Number 

Per Cent 


Total 

207 

21 

101 

94 

45 4 

20 

21 3 

0- 9 

31 

0 

0 

5 

161 

0 

0 

10-19 

37 

2 

54 

20 

541 

1 

50 

20-29 

43 

4 

93 

19 

442 

4 

21 1 

30-39 

46 

3 

65 

16 

34 8 

3 

18 8 

40-49 

20 

4 

20 0 

12 

60 0 

4 

33.3 

50-59 

19 

6 

31 6 

14 

73 7 

6 

42 9 

60-70 

11 

2 

18 2 

8 

72 7 

2 

25 0 


tient In general it fell into one of three groups Among patients nine 
years of age or less, there were no deaths This is explained partly by our 
good fortune in not encountering any fulminating infections with the Water- 
house-Friderichsen syndrome in this age-group and secondly by the fact that 
there were only 10 children who were less than two years old Our youngest 
patients were four, eight, eight and 10 months respectively Six patients 
were in the second year of life None of these very young patients was in 
coma at the time of entry 

The second group comprised patients in the second, third and fourth 
decades, in whom the case-fatality rate varied from 5 4 to 9 3 per cent The 
third group included patients 40 years of age and over The death rate for 
the whole group was 24 per cent and varied from 18 to 32 per cent. The 
relatively low percentage of deaths in the seventh decade can undoubtedly 
be explained on the basis of chance owing to the small size of the group 

In addition to age, the other important factor which greatly affected the 
outcome was the presence of coma or delirium The death rate among the 
94 patients with coma or delirium on admission was 21 3 per cent, whereas 
among the 113 patients who did not exhibit these manifestations only one 
patient (0 9 per cent) died This patient was a girl of 15 years, suffering 
from a fulminating infection with thc'Waterhouse-I'riderichsen syndrome, 
who died four hours after entry. Furthermore, among the 31 patients who 
had been m coma for 24 hours or longer before specific treatment w.is begun. 

1 1 died resulting in a still higher case-fataluy rate (35 5 per cent) 

In general, coma or delirium tended to be present more frequently among 
paiienia in the oUlei age-groups, and the mortality rate in patients with coma 
or delirium rose progressie el> with age Thu^, the higher case-fatality rate's 
m oUler patients might be e.\plained parth by the higher ine*idence of corn.i or 
delirium, but they probably were al-jo due in part to other .uul yet unknown 
factors that cause* older pviticnt-J to respond less well than do their uainger 
co-sutferers 



















MENINGOCOCCIC MENINGITIS 


341 


Other findings of some prognostic significance were the presence, in the 
initial specimen of spinal fluid examined, (1) of dextrose in a concentration 
less than 10 milligrams per 100 cubic centimeters, or (2) of a large number 
of meningococci in the sediment after centrifugation Among comatose 
or delirious patients with either or both of the above findings (table 2), the 

I 

Table II 


The Effect of Delinum or Coma on Admission and of Many Cocci and/or Dextrose Levels below 
10 Milligrams per 100 Cubic Centimeters in the Initial Specimen of Cerebrospinal Fluid 
on the Prognosis in 207 Patients with Meningococcic Meningitis 


N 

Patients 

Patients Died 


Treated 

Number 

Per Cent 

Total Patients 

207 

21 

10 1 

Patients Rational on Admission 

113 

1 

09 

Total Patients with Coma or Delirium 
on Admission 

94 

20 

21 3 

Many Coca,* Dextrose below 10 

28 

7 

25 0 

Many Cocci,* Dextrose 10 or 
above 

IS 

4 

26 7 

Few Cocci or less,t Dextrose be- 
low 10 

24 

6 

25 0 

Few Coca or less,t Dextrose 10 or 
above 

27 

3 

11 1 

Total Many Cocci * 

43 

11 

25 6 

Total Dextrose below 10 

39 

10 

25 6 


• Many coca were recorded when at least one organism was seen in practically every field, 
and several organisms were seen in most fields 

t Few COCCI were recorded when half of the fields contained no organisms, and relatively 
few organisms were present in any single field 


case-fatahty rate was 25 per cent, whereas among 27 comatose or delirious 
patients in whose initial spinal fluids the dextrose level was above 10 milli- 
grams per 100 cubic centimeters and organisms were few or absent, there 
were only three (11 per cent) who died 

The present series of cases confirms our previous observation that neither 
the presence nor absence of petechiae or of bacteremia, nor the height of the 
leukocyte count in the spinal fluid has any bearing upon prognosis in sulfon- 
amide-treated patients 


Complications 

Among the patients who recovered, the most frequent complications re- 
lated to the infection were nerve palsies These occurred in 35 patients 
The majority of tlie palsies were present on admission or when they could 
be identified after a comatose patient regained consciousness They involved 
both sensory and motor nerves The most frequent sensory change noted 
was deafness which w'as present in some degree in 10 patients In one of 
these, a child, deafness became apparent approximately one week after the 
patient had been discharged in w'hat was thought to be good condition In 
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one patient there was involvement of the fifth cranial (trigeminal) nerve with 
sensory changes in the face Motor nerves were involved in 23 patients 
These included the third (oculomotor), fourth (trochlear), sixth (abducens), 
seventh (facial), eleventh (spinal accessory) and twelfth (hypoglossal) 
cranial nerves In one boy there was a temporary spinal nerve palsy result- 
ing in a transitory foot drop More nerves than one were frequently in- 
volved, the greatest number in any one patient being six Although follow- 
up examinations of patients with nerve palsies have not been complete avc 
have noted that little or no recovery occurred in a large majority of the 
patients who became deaf, whereas we have seen no patient with a motoi 
nerve palsy that persisted for longer than six months after the onset of 
meningitis 

The other complications that we have encountered include 10 instances 
of arthritis or tenosynovitis and four of purulent conjunctivitis All of 
these complications have been of short duration with no residual manifesta- 
tions In addition, one elderly patient developed extensive thrombophlebitis 
with secondary cerebral emboli and permanent mental deterioration 

Treatment 

The basic treatment for all types of purulent meningitis is identical This 
consists of (1) adequate sedation to keep the patient quiet and comfortable, 
(2) hydration, (3) sulfonamides and (4) nuising care In our hands, 
morphine in full dosage has been the sedative of choice It is «the only 
sedative that will relieve the severe head pain suffered by these patients and 
thereby bring rest Of equal importance is the adequate hydration of the 
patient Practically all patients with meningitis are dehydrated from fever, 
vomiting, and failure to take fluids It is of utmpst importance to rehydrate 
the patients, that is to restore their fluid and electrolyte balance as lapidly as 
possible It is important that the sulfonamide drugs be given well diluted 
so that the kidneys will be able to eliminate them without calculus formation 
If the drugs are given parcnterally, the initial dose should be in a concen- 
tration of 0 5 per cent or less 

The main specific therapeutic agent in all of our patients has been one of 
the sulfonamide compounds Sulfadiazine was used for 112 patients of 
whom 13 (116 per cent) died Sulfainerazinc was used for 95 patients of 
whom eight (8 4 per cent) died Tw'o patients who w’ere treated with snlf.i- 
nicra/ine .suffered clinical relapses while m the ho.spital One patient, a 
female aged eight months, was treated again w'ith a good rc-jponse The 
infant left the hospital in good condition The other patient, a negro male 
aged 41 jears, maintained a fc\tr for 13 days after admission Xo can^e 
for the fever could he fouinl and the spinal fluid showed onh nu^derate ab* 
normalilA. The sulfanitra/mc wa-, disccnmmied and, since the patient be- 
came afebrile, it was thought that the ejnsode had been drug fevar One 
week later, lu»we\cr, the teinjieraiure again and the p,itieiit showed a 
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pleocytosis of 4,000 cells in the spinal fluid A test dose of sulfamerazine 
caused a sharp rise in temperature The temperature remained elevated for 
24 hours during which sulfadiazine was administered Thereafter the pa- 
tient was treated with siilfathiazole to which he made a slow but satisfactor} 
response A third patient, a white female aged 34, developed a toxic rash 
and fever after two days of sulfamerazine therapy She then was given 
sulfadiazine to which she showed sensitivity reactions after four days Her 
clinical condition was satisfactory and all specific medication was discontinued 
at that time 

Because some investigators have advocated that very high concentrations 
of sulfonamides be maintained in the blood, we have studied the relationship 
of the blood sulfonamide levels to recovery (table 3) Among 186 patients 

Table III 


Blood Concentration of Sulfadiazine or Sulfamerazine at Certain Tunes during: Course of 

Meningococcic Meningitis 


Concentration of 
Sulfonamide m Blood 
Mg Per Cent 

Number of Patients Showing the Indicated Blood Concentration 

Concentration on 
the Day the 
Temperature Be- 
came Normal 

Maximum Concentration Observed 

Patients Lived 

Patients Died 

Total 

0-4 9 

27 


1 

3 

50-99 

64 


2 

45 

10 0-14 9 

48 


3 

64 

15 0-19 9 

15 


4 

47 

20 0-24 9 

6 


1 

19 

25 0-29 9 

3 


2 

13 

SO 0-34 9 

0 

4 

0 

4 

35 0-39 9 

0 

1 

0 

1 

No Record 

23 

3 

8 

11 

Died 

21 

0 

21 

21 

Total 

207 

186 

21 

207 


who lived, diere were 163 on whom sulfonamide levels were determined on 
the day the patient became afebrile It is of great interest to note that 27 
patients had levels of less than 5 milligrams per 100 cubic centimeters on that 
day The lowest level so recorded was 1 6 milligrams per 100 cubic centi- 
meters, and three patients had le^els below 3 0 milligrams per 100 cubic 
centimeters A total of 91 patients, almost 50 per cent of the patients who 
survived, had blood levels of less than 10 milligrams per 100 cubic centi- 
meters, and only 24 had levels of 15 0 milligrams or abo\e on the day their 
fever subsided 

The maximum blood levels obtained on each patient also ha\e been 
tabulated For two patients who lived and for one who died, the maximum 
le\el was below 5 0 milligrams per 100 cubic centimeters Maximum levels 
below 10 milligrams per 100 cubic centimeters uere found in 45 patients, 
maximum concentrations from 11 to 20 milligrams m 104 patients , and con- 
centrations of abo\e 20 0 milligrams m only 34 patients who recotcred The 
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relative frequency of the various maximum blood levels m patients who died 
was approximately the same as those obtained in patients who recovered 
This evidence confirms our point of view that it is not necessary to in- 
crease the dose of sulfonamides m order to obtain an arbitrary concentration 
in the blood as long as the patient’s lesponse is satisfactory Furthermore, 
since toxic manifestations, espeaally renal calculi, are more frequently en- 
countered when high concentrations of sulfonamides are present, it is not 
desirable to raise the dosage of these drugs unless it becomes necessary. 

The toxic manifestations related to the administration of sulfonamide 
compounds have been comparable in every way to those reported else- 
where,^’ “ and need not be reviewed here 

Other specific therapy that has been used has been the administration 
of antimeningococcic serum or of penicillin Serum was used occasionally 
in 1942 and 1943, being given to 11 patients Two patients received serum, 
one intravenously and one intrathecally, in other hospitals befoi e being trans- 
ferred to Galhnger The course of these two patients was in no way dif- 
ferent from patients who received no serum One patient who was ad- 
mitted in diabetic acidosis was given serum as soon as the administration 
of the initial dose of sodium sulfadiazine was completed The patient died 
within eight hours Eight other patients received serum after having failed 
to respond to sulfonamide therapy in the first 24 to 48 hours Four of these 
continued to fail and died In two patients recovery definitely seemed to be 
related to the administration of serum, in that prompt improvement fol- 
lowed In the other two patients who recovered, the actual value of the 
serum in influencing the outcome is questionable Four of the six patients 
who survived after receiving serum developed mild serum sickness 

Since Januaiy, 1944, penicillin has been used in all patients who have 
failed to respond satisfactorily to sulfonamide therapy Only two such 
patients have been encountered Both weie males, aged 47 and 41 re- 
bpectivcl), who were in deep coma on admission The initial cerebrospinal 
fluid showed many Group I meningococci in both The dextrose level w’as 
Icsh than 5 milligranii* per 100 cubic centimeters m the first It was not 
recorded in the second Eighteen hours after admission the first patient 
had .1 temperature of 106® F (rectal) Pie was markedly worse than on 
admission and was in peripheral vascular collapse. Pie received 25,000 units 
of penicillin iniraihecalh and after eight hours an additional 15,000 units 
Thereafter he receued 15,000 uims intrathecallv everv 12 hours for a total 
of five dose-> Ills response was dr.unatic Within 24 hours his tem- 
perature fell permanentK below 102® F, his respirations were regular and 
much less rapid, and he shuweil definite nnpro\ement On the third day 
he began to re--iH>nd ratioinll) ; on the fifth day he became afebrile There- 
after Ins. cone a’esccncc was uneeentful 

The second p.itieni also faileii progre^^si'.dy but less dramatically As a 
result his jreniciilin w.t<J started 3t hour-s .after entr>, and only 15,000 unit? 
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were given intrathecally He continued to fail and died eight hours later 
In this case the administration of penicillin may have been withheld too long 

Seasonal Incidence 

Table 4 shows the effect of the time of onset of the disease as the epi- 
demic progressed on the incidence, severity, and recovery From January 1 

Table IV 

Comparison of the Seasonal Incidence of Meningitis with the 
Mortality Rate and the Duration of Illness 




Died 

\\erage 

Average Dura- 
tion of Plcoo- 

Season of Onset 

Total 



Durauon 

Treated 



of Fever * 

tosis Spinalis t 



Number 

Per Cent 

(Da>s) 

(D^s) 

Jan -June 1942 

28 

3 

10 7 

1 5 

15 7 

July-Dee 1942 

Total 1942 

20 

3 

15 0 j 

3 1 

19 8 

48 

6 

12 5 

— 

— 

Tan -June 1943 

71 

7 

99 

29 

23 0 

July-Dee 1943 

36 

6 

16 7 

24 

21 8 

Total 1943 

107 

13 

12 1 

— 

— 

Jan -June 1944 

42 

2 

48 

34 

20 1 

July-Oct 1944 

9 



20 

14 1 

July-Dee 1944 

Total 1944 

19 

61 

2 

4 

10 5 

65 

t 

t 


♦From beginning of sulfonamide therapy until temperature permanently below 101® F 
(rectal) in patients who recovered only 

t From beginning of sulfonamide therapy until the leukocytes were below 30 per cubic 
millimeter 

t Data not yet available 

to June 30, 1942, there were 28 patients Fifteen of these were admitted 
in delirium or coma There were three (10 7 per cent) deaths From 
July 1 to December 31, 1942, there were 20 patients of whom 11 were ad- 
mitted m delirium or coma There w^ere three (15 per cent) deatlis From 
January 1 to June 30, 1943, there w'cre 71 patients of whom 33 w'ere in de- 
lirium or coma There were seven (99 per cent) deaths From July 1 
to December 31, 1943, there w'ere 36 patients of whom 15 were in delirium 
or coma There were six (16 7 per cent) deaths From January 1 to June 

30, 1944, there were 42 patients of w'hom 16 were in delirium or coma on 
admission There w'ere two (4 S per cent) deaths From July 1 to October 

31, 1944, there w'ere nine patients of w'hom three were comatose or delirious 
There were no deaths * Thus, there was no significant increase or decrease 
in mortality though there was a dow’mvard tiend m 1944 It is interesting 
to note that in e\ery year the mortality rate has been higher in the second 
half year than in the first half year, though in each instance the number of 
patients has been greater in the first half \ear The rate of recover) as 
judged by the average duration of fever and of pleocytosis in the spinal fluid 

♦From Julj 1 to December 31, 194-1, there were 19 i>atitiiU. with two (105 p<.r cent) 
deaths 
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showed a definite prolongation from January 1942 through June 1943, but 
following that there was a slight but definite decrease in the average length 
of illness 

Comment 

In our previous report of 118 patients with meningococcic infections 
treated with sulfadiazine or sulfamerazme, we commented upon the low 
fatality rate observed, even though the group contained many patients in 
whom the prognosis might have been unfavorable We have now enlarged 
our series to 207 consecutive patients with meningococcic meningitis treated 
by the same methods The fatality rate for the entire group is 10 1 per cent, 
which is considerably lower than that observed in the presulfonamide days 
Although the death rates reported from army and navy hospitals are lower 
than our figures, the difference is undoubtedly due to the fact that their 
patients are in a more favorable age-group and their treatment usually is 
instituted much earlier in the disease 

We have confirmed our earlier finding that the most important single 
factor in prognosis is the presence or absence of coma or delirium Among 
the 113 patients who were rational on admission, only one died and she was 
suffering from the Waterhouse-Friderichsen syndrome On the other hand, 
among 94 patients who were in coma or delirium on admission, 20 (213 per 
cent) died Furthermore, among 31 patients who had been in coma or 
delirium for 24 hours or more before treatment was instituted, 1 1 (35 5 
per cent) died Thus, not only the presence but also the duration of coma 
IS of great importance in determining prognosis in an individual case 

Another important factor in prognosis is the age of the patient In gen- 
eral, the case fatality rate rose progressively as the age of the patients in- 
creased 

Of less significance in prognosis was the number of organisms and the 
reduction in dextrose in the initial specimen of spinal fluid. When either 
the number of organisms was high or the sugar was reduced below 10 
milligrams per 100 cubic centimeters, the mortality rate in comatose patients 
was considerably increased The presence or absence of bacteremia, of 
petechiae, or of a high leukocyte count in the spinal fluid had no bearing on 
the prognosis Furthermore, there was no relationship between the con- 
centration of sulfonamides in the blood and the outcome 

The epidemic of meningococcic meningitis which has been present in the 
District of Columbia as well as throughout the United States in the past three 
>cars has already shown evidences of being on the decline We treated 61 
patients in the year 1944 as compared with 107 in the previous year For 
the years 1942 and 1943 the case-fataHt> rate m our series was slightly over 
12 per cent, whereas in the >t.ar 1944 it decreased to 6 5 per cent This is 
in accord with the geneiallv accepted opinion that the severity of the disease 
diminishes toward the end of an epidemic. Although we found a slightly 
lower death rate when sulfamerazme was used than when sulfadiazine was 
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administered, this may have been due to the fact that sulfamerazine was used 
more extensively during the later stages of the epidemic When a small 
group of patients was alternated between sulfadiazine and sulfamerazine, 
there was no appreciable difference in the results obtained - 

In a recent report “ it is suggested that all patients witli purulent men- 
ingitis be treated as one of the more serious varieties for the first 24 to 
48 hours, pending a report from the bacteriologist giving the exact etiolog}' 
We feel that this practice is unnecessary and unwise Among the 207 cases 
of menmgococcic meningitis herein reported, a positive or presumptive 
diagnosis was made immediately from the direct examination of the spinal 
fluid in 188 (90 8 per. cent) of the patients Likewise, in a group of 56 
patients with pneumococcic meningitis we Avere able to obtain Neufe’d 
typing directly from the spinal fluid in 42 (75 per cent) Furthermore, or- 
ganisms resembling pneumococci, but in numbers insufficient for direct typ- 
ing, were present even more frequently Thus,, if the centrifuged sediment 
of the spinal fluid is examined directly with Gram and methylene blue stains, 
a strongly presumptive diagnosis can be made iii approximately 90 per cent 
of the patients with purulent meningitis 

Furthermore, an immediate examination of the spinal fluid is impoitant 
because the severity of meningitis is directly proportional to the number of 
organisms seen in the original specimen of spinal fluid This has been 
demonstrated for pneumococcic meningitis as well as menmgococcic men- 
ingitis, and in this clinic has been found to be equally true for all other 
purulent meningitides due to pyogenic microorganisms 

Summary and Conclusions 

1 We have treated 207 patients Avith menmgococcic meningitis during 
a three year period, using either sulfadiazine or sulfamerazine as the prin- 
cipal therapeutic agent The gross mortality Avas 10 1 per cent There Avas 
no significant difference in the case fatality rate m patients treated Avith the 
tAvo drugs 

2 The number of patients treated, the case fatality rate, and the duration 
and severity of illness Avere less in 1944 than in 1943 

3 The etiologic diagnosis A\^as established immediately from direct ex- 
amination of the cerebrospinal fluid m 188 (90 8 per cent) of this group of 
207 patients 

4 The factors of the greatest prognostic significance .it the time of 
admission Avere the presence or absence of the coma-delirium st.ate and the 
age of the patient In patients Avho Avere delirious or m coma the finding 
of numerous microorganisms in or the A'lrtual absence of dextrose from the 
initial specimen of cerebrospinal fluid added to the graAity of the prognosis 

5 There Avas no relationship betAveen the concentration of the sulfon- 
amide in the blood and the outcome in meningitis AlassiAe doses of these 
drugs are not necessary for most patients Aiith mennigococcic meningitis 
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Careful appraisal of patients and of the findings in the cerebrospinal fluid 
will indicate those patients who require more vigorous treatment 
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COCCIDIOIDOMYCOSIS IN SOUTHERN CALIFORNIA: 
REPORT OF A NEW ENDEMIC AREA 
WITH A REVIEW OF 100 CASES’^ 

By Forrest M Willett, Major, M C , A U S , and Alvin Weiss 

Captain, M C , A U S 

War, and its attendant concentration of men in desert areas for training 
purposes, causes pulmonary coccidioidomycosis to assume increased im- 
portance This influx of troops to sparsely settled regions carries with it 
an obligation for medical authorities to determine whether the infection is 
endemic in areas where military operations are m progress or contemplated 
This seems obvious, in order that the disease may be readily recognized and 
proper treatment instituted from the onset, thus minimizing complications 
and loss of manpower 

Coccidioidomycosis may be briefly defined as an infection of the animal 
organism with the chlamydospores of the fungus Coccidioides immitis By 
far the greater number of cases of tlie disease are of the pulmonary type, 
consequent to inhalation of the spores Though infection through the skin 
has been adequately described, it is rare 

The disease in its progressive form was first described in Ae Argentine 
in 1892, and by Rixford in 1894 “ on this continent in California The 
life cycle of the parasite was first described by Ophuls and Moffitt in 1900 
The disease described by these early workers was termed coccidioidal granu- 
loma and was known then, as now, for its somewhat macabre prognosis 
In 1937, on the contrary, some 40 odd years after the original description, 
it was shown by Dickson and Gifford that most cases of the disease are 
benign with a very good prognosis The work of Dickson established be- 
yond doubt the etiological relationship between Coccidioides imimtis and 
“Valley Fever,” and moreover, fulfilled the prediction made by K F Meyer 
on purely tlieoretical grounds that a benign form of the disease should exist 
and w'ould be found eventually For further information concerning the 
development of this phase of the subject the reader is refeiied to tho<;e ex- 
cellent articles of the original workers ’’ *■’ ” 

The causative organism manifests two phases of reproduction The so- 
called saprophytic phase, seen in cultures and presumably in nature, is con- 
sidered to end in the production of spores called chlamydospores Possibly 
these are formed under adverse conditions, as is the case of other spore 
formers Certainly, large numbers of these chlamydospores appear in old 
cultures as the media dries out Of its propagation in nature, \ery little is 
known Soil cultures have been made successfully® but \\ith some dif- 
ficulty •" Smith and his cO-workers •* have examined the roots of \egetation 

*Rccei\cd for publication October 25, 1944 
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from various soil levels in an attempt to obtain more evidence of the natural 
phases with no success The soil of infected areas is almost always of an 
alkaline, calcareous type 



Kic 1 (j-lboii!} Eiidosporca rupturing irom aphtruU 
Fig 2. (/it/ou) Dn.<.-hki; chIan»>dosporc» 


The parasitic phase of the fungus li seen only in animal tissues and 
•.putum or eNudate/' and characteristically appetir» as a doubly refractile 
spherule containing eiidosporeji EveiitualK these endoaporcs hurst from 
the parent spherule and m turn become spherules containing endospores 



COCCIDIOIDOMYCOSIS IN SOUTHERN CALIFORNIA 


351 


The presence of these spherules in cultures of special strains of the organism 
has been reported by Baker and Mrak ^ 

Emmons has demonstrated that a certain number of small rodents 
trapped in the Southwest were infected with Cocctdioides wimitis and also 
with Haplosporangmm parvmn Between these two fungi Emmons has 
shown some relationship, both by cross sensitivity to skin tests and the 
presence of microscopic lung lesions caused by Haplosporangmm parvum in 
wild rodents and experimentally infected white mice He feels that coc- 
cidioidomycosis IS primarily a rodent disease transmitted to man only acci- 
dentally through the medium of dust contaminated with the spores by 
rodents He also invokes the factors of host (perognathus, dipodomys) and 
climate to explain the lack of spread from the areas in which the disease is 
known to be present although these points are debatable He suggests that 
in areas to be made the site of troop movements or other widespread activity, 
saijiples of the rodent population should first be examined for fungus infec- 
tions 

Despite the fact that California has long been known to harbor the fungus 
m the San Joaquin Valley and other limited areas, it seems desirable to re- 
port a new and rather large endemic area as a guide to further studies in this 
region Specifically, we should like to report that region, roughly triangular, 
bounded by Banning and Needles, California, and Yuma, Arizona, as a new 
endemic area for Coccidioides immUis This desert region is spottily in- 
fected with the fungus of Coccidwides unmitts and proof of this statement 
may be adduced from the following description of our studies in the area 

Epidemiology 

From time to time, an occasional case of coccidioidomycosis had been 
seen on the Medical Wards of the March Field Station Hospital Invariably 
these patients had acquired their infections in the San Joaquin Valley 
Being suspicious of the desert and surrounding regions of the Southern Cali- 
fornia area,'®’"' we began making routine skin tests using coccidioidin 
antigen on all patients with chest disease regardless of the suspected 
etiology This applied particularly to the numerous cases of so-called 
primary atypical pneumonia being seen at that time A careful tra\el his- 
tory was taken on all positn e reactors and special attention i\as paid to the 
itinerary and activities of the individual for the two months prior to hospital 
admission, with emphasis on assignment and activities m endemic or sus- 
pected areas Obviously, a posijtive skin test in an individual who had al- 
ways lived in a non-endemic area before coming to Calitornia was of greater 
sigfinficance than a positive reaction in a person from some known endemic 
region 

In April 1943, 12 colored soldiers were admitted to the hospital w’lth acute 
pulmonary coccidioidomycosis These soldiers were all from the same 
organization, engaged in a recently begun construction project near Banning, 
California 
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Quite naturally, the possibility of proving a new endemic region sug- 
gested itself The main effort consisted of repeated skin tests on 573 
soldiers representing both colored and white troops, performing a dusty type 
of work at the edge of the desert These mtradermal skin tests were per- 
formed at periodic intervals between April 1, 1943, and July 26, 1943, using 
coccidioidm antigen in a dilution of 1 1,000 The antigen was furnished 
by Dr C E Smith of Stanford University Medical School as part of the 
work of the Commission on Epidemiological Survey of the Board for the 
Investigation of Epidemic Diseases in the Army One hundred and 35 
“change overs” from negative to positive skin reactions were found, of 
which 83 were hospitalized with acute pulmonary coccidioidomycosis The 
remaining 52 had insufficient findings to warrant hospitalization, however, 
these men were carefully followed and finally classified m the clinically 
inapparent group since no symptoms or objective findings ever appeared 
The 135 cases which showed a change in the skin reaction from negative to 
positive (change overs) constitute the original epidemiological group by 
which the area of endemicity was established 

Table I 

Troops in Survey Area 

Number Percentage 

White 214 37 3 

Colored 359 62 7 

Total 573 100 

Table II 


Reactors in Original Epidemiological Croup 



Whitt 

1 1 

Colored 

Total 


Number 

Per Cent 

Numbtr 

Per Cent 

Numbtr 

Ptr Ctnt 

Positive Skill Tests 

47 

22 

88 

24 5 

135 

236 

IIospiLilucd Cases (rroiii Sur- 






11 1 

VLV) 

34 

15 0 

19 

U6 

83 


It ih of interest to consider the incidence of infection in the two racial 
groups \M)rking in the desert under similar conditions There were 214 
white troops of whom 47, or 22 per cent, acquired positi\e skin tests in the 
area, of whom 34, or 15 9 per cuit, were !iospitah/ed Or 359 colored troops 
88, or 24 5 per cent, acquired positive skin tests, and 49, or 13 6 per cent, 
were hospitalized In summary, 573 men were exposed, and 135, or 23 6 
per cent, acipiircd posuue skin tests, of whom 83, or 14 4 per cent, were 
hospitali/ed for acute pulmonarv coccidioidomvcosis 

Because of the above, the Surgeon General was notified on June 1, 1943. 
tliat according to the findings, a considerable part of the desert area wa«. 
prc.bably endemic for coccidioidont> costs 
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In the eight montlis subsequent to the epidemiologic survey, 17 additional 
patients with acute pulmonary coccidioidomycosis have been hospitalized 
from the desert area, thus making a total of 100 hospitalized cases, almost 
equally divided between colored and white patients In addition, during the 
year which has elapsed since the survey, one of us (FMW) has seen many 
patients with this disease in various hospitals tliroughout the desert and in 
those hospitals which serve as evacuation points for the desert Moreover, 
civilian cases of coccidioidomycosis have been reported in this general area 
also with typical findings, including erythema nodosum and positive skin 
tests Some of these civilian patients have been seen by us in consultation 
These additional facts are offered as further proof to substantiate the epi- 
demiological findings of the presence of the fungus 

Since all of the soldiers tested had been at March Field within three 
months prior to transfer to the desert, it was considered necessary to prove 
that the infection was not acquired at the Field A control group was se- 
lected whose activities were confined to March Field or its immediate en- 
virons Skin tests repeatedly performed on this group of 182 indniduals 
over a six month period were consistently negative 

Diagnosis 

The cases reported here presented no diagnostic problems Eighty- 
three of them were hospitalized with a diagnosis as a result of the epidemio- 
logical survey, and 17 additional cases were hospitalized from the desert area 
This is an unusual circumstance, quite different from the average situation 
confronting the Medical Officer in single cases Of importance is a high 
degree of suspicion concerning this disease, if one is to make the diagnosis 
in individual cases 

The history is paramount, with reference to the residence, assignment, 
travel or recent activity in a kno\vn or possibly suspected area The com- 
monly accepted incubation time is from eight to 21 days, though the average 
IS around two weeks '* Those accustomed to dealing with tin*; 

disease are suspicious of its presence in any and type of terrain, where 
long dry seasons and milder winters prevail In general, the known 
endemic areas on this continent are portions of California, Arizona, New 
Mexico, ^lexico and West Texas -® It is known to ccv ur in Argentina and 
may well exist in other and areas of the world Rarely, cases of infection 
have resulted from merely passing through endemic regions b) coinen- 
tional transport As might be expected, exposure and actn ity for sonit- 
wdiat longer periods of time usually result in a proportionate!} greater num- 
ber of acute infections, especially in newcomers w-ith occupations iinoKing 
dust or work near the soil*® The occasional case occurring in indi\idua!s 
who have never been in an area even slightly infected is probably beat ex- 
plained by the accidental inclusion of a few' chlam}dospores along with some 
agricultural or other product deri\ed from an endemic region 
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Briefly, in any case with a pulmonary ailment and a history of recent 
travel in known or suspected areas, coccidioidomycosis should be considered 
in the differential diagnosis 

I 

Symptomatology 

Most authorities agree that by far the greater number of initial infections 
with coccidioidomycosis are of the inapparent or asymptomatic type This 
IS made evident by the intensive and illuminating work of Smith in the San 
Joaquin Valley where large numbers of persons have positive skin tests and 
yet have never experienced an illness or symptoms which might be attributed 
to infection with Coccidioides tmtmhs 

These cases reported here were also interesting in that many of 'the in- 
dividuals comprising the series were hospitalized early, before the onset of 
symptoms of any magnitude, A few remained free of symptoms through- 
out the duration of the hospital stay, despite roentgenologic and serologic 
evidence of infection However, symptoms elicited before and during hos- 
pitalization were essentially the same as those reported many times by others 
and were as follows 

Fever. Eighty cases, 80 per cent, had fever of some degree on admis- 
sion, or after hospitalization, but the height and duration varied greatly 
The temperature was usually remittent in character, and lasted in individual 
cases from one to 52 continuous days The average duration of initial 
fever in white patients was foui days, and in colored patients it was eight 
days. The absence of fever did not necessarily prove to be a good prognostic 
sign since many of the more severe cases remained afebrile throughout the 
greater part of their hospital stay, and occasionally, new evidence of activity 
would not be accompanied by a concomitant rise in temperature As a con- 
crete example of this, one patient developed the progressive form without 
any rise in temperature whatever 

Chest Pam This symptom was present in 73 cases, 73 per cent of 
the senes, and occurred in varying degree and location Usually it was 
described as a feeling of tightness or constriction, more pronounced on tlic 
involved side, and aggravated by deep breathing or coughing Ordinarily 
chest pain was not present after the acute stage, however, some few cases 
showed a persistence of the symptom, especially on exertion, for a period 
of months despite essentially negative physical, roentgenologic, and serologic 
examinations Several cases showed definite localization of pain One case 
in particular was suspected of having a fractured nb as a result of slight 
trauma to the chest a few hours prior to hospital eiurv There was iu» 
fractured rib, but there was a pronounced pleural friction rub present 

Cough This symptom was present in CA cases, 64 per cent, and was, 
with rare exception, non-productive In three cases, 3 per cent, the cough 
produced transitory blood-streaked sputum. The absence wf-spuium in moat 
of the cases largely curtailed the lue of sputum examiiiatums a'* a iiRaiL. of 
diagnosis. 
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Joint Manifestations Joint symptoms developed in eight cases, 8 per 
cent, at approximately four to 14 day intervals after hospital entry Six 
cases, 6 per cent, were in conjunction with skin lesions and three of these 
cases had mild phlyctenular conjunctivitis 

The arthritis was characterized by moderate heat, very slight swelling, 
and much subjective complaint upon the smallest movements of the joint 
involved Chaiacteristically, several joints were involved, pnnapally knees, 
ankles, and elbows, though no migration was observed This symptom 
rarely peisisted more than 10 to 12 days 

Cutaneous Manifestations Erythema nodosum is one of the striking 
symptoms associated with infection by Coccidtoides immitis It has been 
used as a theoretical index by epidemiologists to compute the approximate 
number of cases occurring m a given region by using a percentage factor 
Smith believes this cutaneous manifestation occurs in about 2 per cent to 5 
per cent of infections In 135 infections of the original epidemiologi- 

cal group there were six cases or 4 4 pei cent All six cases had lesions over 
tlie tibial areas of both legs, characterized by reddish purple, tender, raised 
nodules m the skin, which recovered spontaneously leaving small areas of 
pigmentation for several weeks or months All cases of erythema nodosum 
occurred m conjunction- with joint symptoms Two of the cases presenting 
joint symptoms and erythema nodosum were in colored patients This was 
of sufficient rarity to demand further investigation, and upon questioning, 
it was found that both men had mixed ancestry 

Erythema multiforme was another cutaneous response seen in two cases, 

2 per cent This was confined to the face, neck, shoulders, arms, hands, and 
upper trunk, and occurred only in white patients Neither case had any 
other skin lesion, nor did they have joint symptoms The skin cleared in 
approximately seven to 10 days 

Urticai la was seen in two white cases, 2 per cent, and was of a generalized 
type, noteworthy because of severe pruritus, and our inability to allay the dis- 
comfort by whatever means attempted 


Table III 

Incidence of Skin Alanifestations 



Erythema 

nodoaum 

Erythema 
multiformc j 

E sodoaum 
and 

E multiformc 

Urticaria 

1 olal SLui 
Mani- 
featationa 


No 

Per 

Cent 

No 1 

Per 

Cult 

No 

Per 

Cent 

No 

1 

Pir 

Cent 

No 

Per 

Cent 

In the 135 cases composing: 
the original epidemiological 
group 

6 

H 

2 

1 5 

8 

59 

2 

1 5 

10 

7 1 

In the 152 cases composed of 
the original 135 plus the 17 
additional cases hospitalized 
in the next 8 months 

6 

1 

2 

13 

i 

8 

53 

2 

1 1 

10 

66 
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Malaise As a diagnostic feature too much emphasis should not be 
placed on this symptom It was elicited m questioning, and in general 
covers the all embracing term often used by a colored soldier, “Ah jus’ feels 
bad all over ” Such a condition was present in 43 cases, 43 per cent It 
was found in the early stages only, and did not persist longer than three or 
four days, though there were some exceptions to this general statement 
Anorexia This was definite in 30 cases, 30 -per cent, and persisted up 
to 10 days in a few patients, though as a rule appetite returned in full after 
four or five days As a diagnostic symptom it was not helpful 

Headache This symptom occurred m 27 cases, 27 per cent, and was 
definite It was of a generalized nature m all cases Several patients'had 
headache of such severity that it was considered necessary to do spinal punc- 
ture, though no definite neurological symptoms were present The spmal 
fluid was normal in all cases where puncture was done The majority of 
cases with headache ceased to have this symptom after one week There 
were, however, two cases m which the complaint persisted in severe degiee 
for over a month, despite a complete neurological, otorhiiiolaryngological 
and roentgenographic study The reason for this is not evident Both cases 
were in colored soldiers 

Pharyngitis This symptom was present in 20 cases, 20 per cent, with 
both the subjective complaints attendant thereto, and the objective findings 
of an injected moderately inflamed pharynx This finding cleared rapidly 
in a few days after hospital entry, in no instance lasting longer than seven 
days No exudate was described in any case In 12 per cent barely pal- 
pable cervical glands were present Smears and cultures of the throat were 
negative for significant organisms 

Chills. This symptom was present in 12 cases, 12 per cent, as a definite 
shaking chill. Not included were those whose description or findings were 
merely “chilly” sensations Several patients with chills were actually ob- 
served on the wards and there can be no doubt about the quality of the chill 
Numerous other patients related having “chilly” sensations 

Conjunctivitis was seen in only four cases, 4 per cent, and is only men- 
tioned to complete the record The cases so included were definite and 
occurred in connection with other manifestations described .ibove 

Hemoptysis was seen in three cases, and w'as nc\er more than milti blood 
streaking of the sputa This s>mptom was only transient and was not 
particularly helpful diagnostically It also is included for the record 

In conclusion, except for the persistence in a few cases of certain in- 
dividual symptoms, as noted, the average case became asymptomatic, and 
usually experienced a rather pronounced feeling of well being in lesn tlian 
ten days 

PlIVSICAI. ExAMi.wrios* 

The physical examination in most instances is only mode*rately helpful 
as a definitive procedure As may be judged, most of these p.itients are 
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obviously suffering from a respiratory infection and may have signs of fever, 
cough, and mild to moderate prostration at the onset The pharynx may 
show a diffuse injection, but exudate was not seen in any of these cases 
Examination of the chest may show signs of consolidation or fluid Again, 
there may be a well locahzed pleural friction rub Less than these easily 
identified physical signs, there may be a few rales, slight suppression of 
breath sounds or no perceptible variation from normal Otherwise, unless 
there are skin or joint manifestations, the physical examination is usually 
not revealing In the case of progressive or disseminated coccidioido- 


PRCQUL-NCY OF SYMPTOMS 
INI 100 CASES MOSPITALIZED FOR. 
PULMONARY COCCI DIODOMYCOSI5 



mycosis, the skin or subcutaneous tissues may show nodules or small ab- 
scesses, again, there may be signs of meningitis, though we did not see this 
in any case 


Roentgenological Examination 

The roentgenogram was of great help both m diagnosis and m following 
the course of the disease It is not the purpose of this paper to discuss the 
roentgenologic findings For that the reader is referred to such excellent 
articles as those of Carter, Winn, and Colburn *• ” The roentgenologic 

findings for practical purposes may be roughly dnided into the following 
categories 

1 Varying degrees of parenchjmal infiltration, ranging from the most 
minimal lesion to that of consolidation 
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2 Hilar adenopathy and thickening, not infrequently seen in connection 
with the parenchymal lesion 

3 Fluid, in varying amounts 

4. Nummular densities — single or multiple — usually in our experience 
indicative of old and focalized coccidioidomycosis 

5 Cavitation. This feature in all cases occurred as a late complication 
of the acute phase The typically thin- walled cavity so often described was 



Fig 3 (Left) Bilateral hilar adenopathy 

Fig 4 (Right) Marked parenchymal infiltration in the left lung field 



FiO 5 {/.t/0 apc.il '.arLnc'J>ir.il n.iVuation ii.nilar to tlut jtc.i tn 

h'G t’ (hs:,nt) Flu'd SilhiK tie right pleural ca»it:( 
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Fig 7 Cavity formation m fifth right interspaLC 



MMl J 


Fig 8 Bone defect in ulna resulting from dissemination 

not seen as such at first In serial films, cavitation occurred in a region 
which was the final area of consolidation, usually rather dense and well cir- 
cumscribed In the center of this area a rarefaction would appear, thus 
giving rise to a cavity surrounded by a relatively wide zone of residual 
reaction Gradually, there was some narrownng of this peripheral zone so 
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that eventually a relatively thm-walled cavity remained Usually these are 
foimd below the clavicle, and such was the case in all those cavities seen by us 

6 Bone lesions in roentgenograms showed well circumscribed-areas of 
bone destruction, with some tendency to bone proliferation and elevation of 
periosteum It so happened that the two bone lesions seen by us were in 
the proximity of joints at the end of long bones, though joint spaces were 
not invaded It was impossible for us to follow the course of this type of 
lesion because these patients were transferred to Veterans Facility for long 
term care However, with one exception, subsequent information received 
from the Facilities is of an optimistic tone 

Skin Test 

This IS probably the most helpful single test when used in conjunction 
with other aids, le, travel history, roentgenogram, sedimentation rate, dif- 
ferential blood count, and serological studies The time required for the 
development of a positive skin test, according to most authorities, ranges 
from two days to four weeks One case in this series required six weeks, 
which is unusual in the experience of most workers A recent previ- 

ous negative skin test, followed in time by a positive one, is evidence of al- 
most unquestionable validity in making the diagnosis Kessel has shown 
that there is no cross sensitivity to tuberculin However, as mentioned 
previously, Emmons raises the doubt of cross sensitivity with Haplo- 
sporangium parvum 

The generally advocated strength of antigen for routine testing is a 
dilution of 1 100“®'"^ This is best if one has time only for one test and is 
willing to overlook the occasional large area of swelling and edema seen when 
using this strength However, where coccidioidomycosis was suspected, and 
especially in hospitalized patients, we felt it was better to begin with a 
1 1,000 dilution, and failing there, to use the 1 100 The optimal time for 
reading the skin test is 36 hours, but in the field, reading them at 48 hours 
was a more practical compromise In the hospital skin tests are read at 24 
and 48 hours, just as the intradermal tuberculin test It is also very im- 
portant to use new tuberculin syringes never before u^ed for any other anti- 
gen in doing the skin test for Cocctdioidcs This a\ouE faNe positives by 
contamination with other antigens 

A word of caution '«hould be added concerning negatne skin tests in 
persons with an illnes'S showing features consistent with the diagnosis of 
coccidioidomycosis Progressi\c or dis«tniinated cases of the disease may 
have compete loss of sensitivity to coccidioidin antigen of anv strength. It 
is here that sputum examinations, '.erological studies and biopsy are of value 

In summary then, failure to react to coccidioidin u<cd a> an intradermal 
skin test in a concentration of 1 ' 100, rules out tin. possibility of coccidionlo- 
mveosis, except in those patients with di'Mininated infections, provided a 
sidTicfcnt time has elap«cd to permit the m<hviduil to develop tlie sensitivity 
neces**arv to produce tl»e rt action 
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Blood and Serological Studies 

These were represented by the differential total white blood cell count, 
erythrocyte sedimentation rate (Wmtrobe), and serological studies with 
complement fixation and precipitin tests The serological studies were done 
for us by the Commission on Epidemiological Survey in its study of coc- 
cidioidomycosis at the Stanford University School of Medicine 

The differential and total leukocyte count was of interest mainly because 
of tlie eosinophilia which appeared m these cases, and has been seen by 
others On admission most patients shovVed some increase m eosino- 
philes, varying between 5 per cent and 18 per cent of the total leukocyte count 
This ranged upward m subsequent counts during the second and third weeks 
of illness In one patient, the eosinophile count rose to 30 per cent There 
was a decline in the eosinophile count to normal levels in most cases after a 
maximum of four weeks, though in a few, moderate eosinophilia persisted 
up to SIX weeks All cases of eosinophilia had at least one stool examination 
for parasites and ova, none being found Briefly, polymorphonuclear in- 
crease of mild degree was seen m 35 cases, 35 per cent, ranging from 10,000 
to 15,000 Sixty-four cases, 64 per cent, showed a white blood cell count 
under 10,000 One patient had a leukocytosis of over 20,000, and was at 
first considered to have lobar pneumonia because of the antecedent chills, 
fever, signs of consolidation confirmed by roentgenogram, and the white 
blood cell count He was given sulfadiazine without effect, until the positive 
skin test became apparent in the ensuing 36 hour period 

The erythrocyte sedimentation rate was of considerable value This was 
increased in all patients on admission and varied between 16 mm /hr and 
46 mm /hr All expressions of this test reported here are corrected, using 
the Wmtrobe method The test was useful in both the diagnosis and the 
prognosis Our practice was to have a normal sedimentation rate, along 
with other arbitrary standards, for at least 14 days before ambulatory privi- 
leges were given Sedimentation rates w'ere done at weekly intervals 

The serological studies were of inestimable value both in making a defi- 
nite diagnosis and in following the course of the disease There were a few' 
cases which showed entirely negative precipitin and complement fixation tests, 
even though we had previously found a negative skin test, followed later by 
a positive one (change over), with roentgenologic signs of mild parenchymal 
infiltration, slight eosinophilia, and a sedimentation rate in the twenties 
These were usually reported to us as having such a mild infection that it was 
insufficient to stimulate humoral antibodies On the other hand, most of our 
cases showed definite serological leactions, with moderately high initial titer 
of precipitins, followed in turn by a \ariable though consequential titer by 
complement fixation 

It w'as of interest to us that Dr Smith w'as able to predict in most in- 
stances, that certain patients were not doing well, or the coiuerse, solely b> 
serological tests Dissemination w'as predicted before it occurred m t\crv 
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case by the serological tests on the basis of high titers in complement fixation 
This was regardless of the reaction to the skin test, which m one instance 
of dissemination, as previously mentioned, was completely negative Need- 
less to say, with such a record, we used the declining antibody titer as an- 
other index of safety in mobilization of the patient 

We have, in general, come to place a great deal of reliance in this rela- 
tively clear-cut test and only hope its early availability to all laboratories will 
bring It to the fore as a needed aid to diagnosis and prognosis for those treat- 
ing this disease 

Sputum Examination 

This examination consists of two phases 

1 Direct examination of a small amount of sputum mixed with 10 per 
cent sodium hydroxide on a slide with cover glass, after waiting a short 
time for clearing of the preparation By this method, we were able to 
demonstiate a doubly contoured spherule containing endospores in 28 cases, 
28 per cent This examination requires experience and extreme care in 
interpretation 

2 Cultures of all sputa were made and were positive in 61 cases, 61 pei 
cent All cultures weie not verified by animal inoculation, as a practical 
concession to our particular situation Most cultures were kept until they 
were older and were then examined for chlamydospoies, a paiticularly 
dangerous procedure and certainly not to be recommended It is either a 
fortunate circumstance, or the result of unusual technic, that only one 
member of the laboratory staff became infected, developing a mildly positive 
skin test but no clinical signs of the disease Such practice was discon- 
tinued instantly upon discovery 

All sputa were examined a minimum of six times by both diiect and 
culture methods for tubercle bacilli and none was found in the entire series 
by either method 

In general, our impression of the sputum examination m the diagnosis 
of coccidioidomycosis is that it is not an entirely satisfactory method Cer- 
tainly It is helpful, but the failure to find or cultivate the organism does not 
exclude the diagnosis, and the culture method is slow, dangerous, and to he 
absolutely certain, requires animal inotulation as a final measure Our best 
results with sputum examinations were obtained by using sjnitiini ctnightd 
up 111 the early morning, after the patient had rinsed the oral caviiv with 50 
per cent alcohol solution 

In summary, the follow mg factor^ are important in the diagnosis 

1. History of reecni exposure to dust in a known or siispetted endemic 
area. 

2 Symptoms and physical findings as outlined above 

3 Positive skin le**! 

4 Elevated sedimentation rate* 
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5 Roentgenologic findings in the chest 

6 Serological findings 

7 Eosinophiha (need not be present) 

8 Sputum examination, direct and culture 

In the final analysis, a presumptive diagnosis could be made in those 
patients who came from a known or suspected endemic area with signs of a 
respiratory infection and a positive skin test If m addition, there was 
roentgenologic evidence of lung or hilar involvement, the diagnosis was 
probable Definite diagnosis could be made m cases showing the above with 
positive serological studies, biopsy or animal inoculation with recovery of 
the organism A recent change-over in the skin test from negative to posi- 
tive would fall in the last category 

Complications 

< Cavitation and dissemination are the two mam complications in our ex- 

perience The latter is of far greatei importance than the former although 
probably less frequent 

■ Cavitation Cavitation of the lung occurred m six cases, 6 per cent, four 

of which were in colored, and two in white soldiers Smith con- 

siders cavitation no menace to tlie patient, either present, or futuie, the lesion 
being a “focahzation” of the disease which excavates more or less mechani- 
cally Such patients are generally considered resistant not only to exogenous, 
but to endogenous infection as well The cavity, if old, is usually a thin- 
' walled anatomical defect in the lung parencliyma, or if recent may be sur- 
rounded by a zone of increased density, presumably representing residual 
reaction in the area from which it formed Such a cavity, the result of coc- 
adioidal infection, is almost always a “silent” one Rarely hemoptysis is 
seen, or if complicated by secondary infection or tension effects, symptoms 
H ' may arise ^ Conservative tieatment such as absolute bed rest, sandbagging 

' the affected side of the chest, or tight strapping, will in a goodly percentage 

of cases be rewarded by closure Pneumothorax is successful in a certain 
^ number Surgical measures such as lobectomy, seem inadvisable m nioi.t 

instances, though there may be exceptional circumstances where such could lie 
applied with benefit ■' It seems wiser, however, to exhaust less radical 
measures before operation is attempted, especially when dealing with so-called 
“silent” cavities Also of some importance, and m contradistinction to 
cavities of tuberculous origin, those patients with coccidioidomycosis cavities 
are not a menace, either to themselves or their associates m that they are non- 
‘ infectious ■“ Spontaneous closure may'^ be seen A brief discussion of end 

results so far as observed m our cases seems \\orthwhile 

Two cases of cavitation m white soldiers showed favorable end results 
One case (number 1) m which the original cavity measured 1 75 centimeters 
' m diameter, cleared entirely leaving a small residual fibrosis m the lung 

parenchyma This case required 144 days, 102 of which were hospital days. 
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and 42 of which were on out-patient status, before closure of the cavity was 
effected. After the acute phase of the disease, he was free of symptoms 
for the entire time. Subsequent observations for three months showed him 
to be well and in good health, with the chest roentgenogram reported essen- 
tially negative The second patient, whose outlook is equally optimistic, 
had a one centimeter cavity in the right lower lung parenchyma, which was 
presently closing, but had not completely done so after 61 days of hospitaliza- 
tion He was asymptomatic and was on a bed rest regimen, aided by strap- 
ping and sand bags to the right lower chest, for whatever benefit may accrue 
from this measure 

Four cases of cavitation occurred m colored soldiers In general, the 
results achieved by hospitalization were less favorable than with the white 
group, although identical hospitalization and attention were given to both 
The following are colored cases. 

Three cases of cavitation were transferred to Veterans’ Facility for fur- 
ther hospitalization This was considered necessary because of lack of 
satisfactory general progress as evidenced by fever at intervals, fast sedi- 
mentation rates, and serological titers of a high dilution, as well as the 
persistence of cavity by chest roentgenograms, with no tendency to close 
One of these cases disseminated to bone, which was added reason for the 
transfer These three cases had four months of military hospitalization 
under optimal conditions 


The fourth case was of considerable interest This colored male after hospitali- 
zation for acute pulmonary coccidioidomycosis, ran tlie usual course, with findings 
clinically and roentgenologically of a severe case Serological studies showed con- 
firmatory high titers. Sedimentation rates were elevated, and sputa were positi\e for 
Cocadioidcs tmmtiis, and negatue for Mycobacterium tuberculosis on several direct 
e.\amiiiations 

After 30 da>s of hospitalization a cavity, one centimeter m diameter, developed 
in the right second interspace anteriorly on chest roentgenograms lie was returned 
to light dui> after 90 da>s of hospitalization, inasmuch as his condition fulfilled the 
standards that had been set for return to dutv, namely, clinical well being, normal sedt- 
mcntatioii rate, static or declining serologic reactions, .ind a roentgenogram which 
showed a static legion, in this instance the small cavit> A.11 ‘.Indies for tuberuilosis 
were negative, including gastric lavage with guinea pig inoculation 

Ten Weeks later, after being observed at intervals in the out-patieiit department, 
he was re-idinittcd to the hospital because oi lluid in the right pleural cavit> Ph>''i- 
cal examination was essenti.Ulv negative save for signs of fluid in the right chest. 
Ciicst roentgenogram confirmed tins, and the peTsistencc of the eavitj in the right 
upper lobe The sedimentation rate was 24 nmi/hr (\Vnuri*bo eorrected). nunng 
the earlv part oi this hospitalization there was an oce ision.iJ ri-.c of le'inpcraturc to 
99® F , but tliis w. IS normal otherwise 

Thoracentesis was pcftormed with aspiration oi C>5(f ec of sira.v-eotorcd nuid, 

^ .* ... 1 < V tZ V 



-.iiidv j'ro.vcd a slight dodu’c in tit**r troM the p.-c.io«, h<fipi».il etiir>. rndnatnig tint 
the inicction w,»s being well hantUed A tui<rcu!ri Am tot i purified prolzm dc- 
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nvative) first strength was negative, but the second strength showed a two plus 
positive No sputum was produced at any time, though gastric lavage samples again 
inoculated into a second guinea pig were reported negative for both tuberculosis and 
coccidioidomycosis 

The further course of this case was uneventful, being characterized by absorption 
of the pleural fluid and closing of the cavity The chest roentgenogram reported 
only a moderate blunting of the right costophrenic angle, with slight residual fibrosis 
in the area of the cavity The sedimentation rate was normal (8 mm ) after the first 
month of bed rest He was returned to duty after 60 hospital days, free of symptoms 
and apparently well Subsequent observation for three months found this patient 
well and in good health with no essential abnormalities in the cliest roentgenograms, 
or other laboratory data, except for the persistence of a moderately high serological 
titer, and even this was on the wane 

It can rightly be argued that the pleural eflfusion was possibly, or even probably, 
on a tuberculous basis and not coccidioidomycosis at all It is our feeling, howe\er, 
that the fluid was on the basis of coccidioidomycosis He is being observed at 
monthly intervals for any change of status 

In summary then, two cases of cavities m white soldiers either closed 
or showed strong tendency to close at the last examination Of four cases 
of cavitation in negroes, only one closed and that after a rather unusual 
course involving pleural effusion The three remaining cases of cavitation 
in colored men have been transferred to Veterans’ Facility for long term 
treatment, one case being of a disseminated type Three of the six cases of 
cavitation, regardless of racial incidence, will imdoubtedly be on full military 
duty in a short time, whereas the three remaining cases were lost to the mili- 
tary service The question might be raised as to why we did not use pneu- 
mothorax This is a form of long term therapy which was considered in- 
advisable in a station hospital It is the opinion of this staff that the end 
results would not have been markedly different in the event this procedure 
had been instituted That, however, is debatable 

Disseminated or Progressive Coccidioidomycosis 

The disseminated form is by far tlie most serious type of infection by 
Coccidioides immitis In this form, the prognosis is considered poor, with 
usually less than an even chance of recovery The chances of dissemination, 
statistically,-® seem rather small, since large sur\e}S made by Smith ” show 
a rate of dissemination of about one in 500 cases Small as tins figure 
might seem, it none the less urges caution and conservatism in the treatment 
of uncomplicated cases of acute pulmonary coccidioidomjcosis Any atti- 
tude less than this may well reduce the favorable prognosis associated with 
the uncomplicated form 

Despite the conservative treatment accorded the patients in this series, the 
disseminated form occurred in four cases, 4 per cent, all of which were in 
colored soldiers at complete bed rest Of the 49 colored patients rcpresentetl 
m this series, this represented a 12 per cent rate of dissemination, a figure 
almost unbelievably high. Moreover, it confirms strongly what has long 
been knowm, namely, that tlie dark skinned races handle this disease poorlv 
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It would seem worthwhile in the light of this to consider carefully the areas 
into which colored troops are being sent, particularly if the area is known 
or suspected as an endemic one for this fungus A brief discussion of the 
four disseminated cases follows, though no extensive data are presented 
Of the four cases, one ended fatally (see below), with a generalized 
miliary dissemination, involving virtually every organ and system of the 
body except the gastrointestinal tract and central nervous system Of the 
other three, two cases had dissemination to bone, and the last disseminated 
to muscle The latter case was proved by biopsy of the muscle tissues, re- 
\ealmg typical spherules of Coccidioides immitis In those patients showing 
bone involvement no attempt was made to biopsy the bone lesions, for in the 
presence of clinical, serological, and roentgenologic findings there seemed no 
doubt of the validity of the diagnosis * 


Treatment and Criteria for Return to Duty 


Treatment The average case of acute pulmonary coccidioidomycosis has 
an extremely good prognosis for complete recovery Barring dissemination 
or complicating cavitation, the average case is almost in the class of a self- 
iiniited disease, given proper treatment There is no "specific" for the 
disease Simple measures such as aspirin, codeine in small doses, or othei 
mild analgetics are usually quite sufficient to handle the acute symptoms of 
the disease Vaccines have been used with questionable results Roentgen- 
ra\ has been suggested, though no large series has been reported using this 
agent Immunotrans fusions from patients with high titers of antibody have 
been used by us and others, “ with no convincing results Surgical excision 
has been used on local abscesses caused by the fungus, and reported fav- 
orably, “ though furthei exploration of this measure is in order 

'riie main essential of treatment is adequate bed rest, and until the pa- 
tient IS markedly improved this should be absolute bed rest Once the 
patient has been mobilized, his eventual disposition is a problem facing all 
medical officers attending such cases The following standards for return 
to duty were established and used at this hospital on all cases reported heie 
Criteria for lielnrn to Duty (I) The patient must be clinically w'ell, 
with freedom from symptom^ and fever for at leaNt three weeks, and pre- 
ferably one month 

, (2) 'live chest roentgenogram should show a relatively' clear picture, or 

at least minimal tiiulmgs with no evidence of activity for one month The 
icim acttvitv i> U'-cd to denote cither improvement or estcnsion of the che'^t 
ksion Practically, one could not hope to keep some of these cases until the 
cheat was reported clear, for many carry residual nummular dcnsUics or 
slight fibrotic reactions for months or even years if the cheat roeiugetio- 
*»ram showed the Iv-hm to he static and nummd, and the patient had rcaehc<t 


* .Since nio t I'l Uvti VfOt’- i . • '-e- t* 

ihu o c 1 1 i,.c Ci'o te a •!’ « o 

1U» I'l'ctf a’ltii el !»,•»><»> 
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what seem like maximal benefit from hospitalization, the other laboratory 
factors noted below being in keeping, we felt safe m returning that man to 
light duty for periodic observation at monthly intervals In no instance did 
this produce any seriously adverse results 

(3) The sedimentation rate should be within normal limits on at least 
two weekly intervals and preferably for three weeks or one month 

(4) There should be no evidence of increased activity as shown by sero- 
logical studies Although it was desirable to see a decline in the serological 
reaction, practically it was necessary to be content m some cases with a 
static or slightly declining titer 

(5) There should be no evidence of dissemination 

Despite these precautions, one colored patient developed evidence of a 
disseminated lesion to bone one week before he was scheduled to return to 
duty He was retained in the hospital and transferred to Veterans’ Facility 
for further care No dissemination occurred m any patient who was re- 
turned to full duty, and it is our impression that rigid adherence to the 
criteria as outlined most certainly helped in avoiding dissemination 

Presentation of Illustrative Cases 

The following cases have been chosen because they illustrate different 
aspects of pulmonary coccidioidomycosis The first is that of an average 
case with complete recovery, the second is one in which pleural effusion oc- 
curred, and the third is a case of dissemination to muscle The last patieiU 
illustrates a case of progressive coccidioidomycosis which ended fatall} 

The following is an illustrative average case 

The patient was a well developed, well nourished, 36 jear old white male who 
entered tlie hospital on Jlay 16, 1943 because of hoarseness, chest pain, and iion- 
productue cough of two weeks’ duration He had been in the desert area lor .ilout 
one w'eek before tlie onset of these symptoms His temperature on admission w.i-> 
normal but physical examination revealed an urticarial rash over the legs and thighs 
The pharynx was mildly injected and breath sounds were increased at the left hist 
His white blood cell count on admission was 11,400 with 72 per cent polymorplio 
nuclears and 5 per cent eosinophiles Roentgenogram of the chest re\e.iled piicn- 
chymal infiltration extending from the left fourth rib anteriorU to the th.iphragni and 
from the heart border to the chest wall 

The day follow'ing admission into the hospital the patient began to ln\e lL\tr 
which continued for tlie next 13 days A coccidioidin skin test 1 1,000 dilution was 
positive and blood w'as sent to Stanford Unnersitj lor serological iniestigitioii 
Eight days after his entrance into the hospital the urticarial rash extended o\cr the 
chest and abdomen and persisted for four more days The sedimentation rate was 
18 mm on admission, went as high as 28 mm during the first month of illness and 
gradually receded to 13 mm two weeks before discharge 

Serial roentgenograms of the chest re\ealed a gradual resolution ot the original 
parencliymil infiltration until June 7, approximately three weeks alter admission 
when eMdence of bilateral infiltration was noted This too showed gratliul clearing 
until June 23 when a new area ot infiltration was seen in the second right inter- 
space At about this time the white blood cells rose to 14,100 with 31 per cent 
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eosinophiles Following this there was a gradual clearing of the involved areas and 
on discharge the roentgenogram was considered essentially negative Sputum ex- 
aminations revealed no coccidioidal spherules on wet slide preparation, but culture on 
Sabouraud’s media gave a growth suggestive of Coccidioides wimitis, which was 
subsequently proved by animal inoculation Repeated examinations of 12 specimens 
of sputum failed to reveal any tubercle bacilli on either smear or culture Stools 
were negative on repeated occasions 

Serological tests performed June 26, 1943, were as follows 
Complement Fixation Negative in all dilutions 
Precipitin Tests Serial Dilutions of Antigen 

Undiluted 1 10 1 40 

- ++++ . ++++ ++ 

These results were interpreted as characteristic of a primary coccidioidal infection 
as yet well focali 2 ed 

Approximately two months after admission tlie patient was given inodihed ambu- 
latory privileges He continued to remain afebrile and asymptomatic and was grad- 
ually allowed to extend his activities in the Army Air Forces Rehabilitation Program 
He was subsequently sent to duty on August 3, 1943, after approximately SO days of 
hospitalization and after fulfilling all the criteria for return to duty 

This patient was observed for approximately three months after his return to 
duty from the hospital, and during this time repeated physical examinations and chest 
films were essentially negative Sedimentation rates and leukocyte counts were 
w'lthin normal limits He had no complaints and is now doing full duty 


Plelrisy WITH Effusion 


Pleurisy with effusion occurred in five, 5 per cent, of the cases Tins 
tomphcation was seen in three w'hite patients and two colored patients, or in 
6 per cent of the white group and 4 per cent of the colored group The 
effusion, with one exception, occurred early in the course of the acute phase 
of the disease Three of the effusions were present on admission, one oc- 
curred 15 days after hospitalization, and the fifth came on approximately 
five months after cavity formation Although four of the five cases had 
massive effusions, there was no evidence of respiratory embarrassment 
Thoracentesis was done on these four cases of effusion, and what fluid was 
not withdrawn was lapidly absorbed 

Examination of the fluid removed from the chest revealed a specific 
gravity in keeping with an exudate ( I 022 J, and a marked preponderance ot 
lyniphocyti.s Smear and culture w'lth guinea pig mr)culation was done 
routmel), and the fungus was recovered m one patiini 
The following is a case of pleuris} with effuMoii 


This patient was adnutted to tlic hospital on June 22, 19 f3 Skm it a tor toe- 
csdioidom^ coals on June 12 was negative hut v.as two plus on June 19, 1913 Duriii': 
the i.our*e ot the epidemiological aiudiCi he w is docovtred to have a white hlo<,«l «.ell 
unint of 184C0 vviih 5 per tent eo>inophi!vj His ^ed»ntutl^tnn rate au 16 i.iui 
I'ld clitwt roentgenogram v.a^ rtportol a. .now mg m uKrei-d proumi'ii.e and 
Uuzv dLii-uv about u'le right hilum with genera! uu! inert tw u» tie nursing., more 
ironounvul m the right lower lung ficM 'I here vwu iKo h u> du» u v,uh no n'lar 
ind poorlv da'mtd 1 orders m th. rigi.i v.oo.ph-L nc a» glr 
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Because o£ the above findings, the patient was admitted to the hospital for treat- 
ment On entrance tlie patient stated he had experienced some mild right-sided cliest 
pain for the past two weeks and night sweats and fever for tlie past week Physical 
examination revealed a well developed, well nourished, white male of 21 who was not 
acutely ill His temperature on admission was 99 2® F , and examination of his cliest 
revealed no abnormal findings except for slight suppression of breath sounds at the 
right base 

The patient was put on symptomatic therapy including bed rest, and except for 
a slight amount of fever, got along fairly well until July 7, his fifteenth day of hos- 
pitalization, at which time physical examination revealed evidence of a right-sided 
pleural effusion This was confirmed by roentgenogram At this time tlie white 
blood cell count was 12,000 with 9 per cent eosinophiles and the sedimentation rate 
rose to 30 mm On July 22, about two weeks after the effusion was first noted 
thoracentesis was done, with the removal of 600 c c of a straw-colored fluid Smear 
of this fluid revealed spherical bodies with endospores typical of Coccidioides immtiis 
This was subsequently confirmed by culture and animal inoculation 

Repeated sputum examinations for Coccidioides tmmiits and tubercle bacilli were 
negative Serological tests for Coccidioides gave the following results on June 25, 
1943 


Complement Fixation 

1 2 

1 4 


++ 

+ 

Precipitin Tests 

Undiluted 

1 10 


++++ 

+ 


Interpretation Findings characteristic of primary coccidioidal infection as jet 
well focalized 

Following thoracentesis tlie patient made a gradual and uneventful recovery 
Roentgenograms of the chest showed a gradual clearing of the parenchymal lesion 
and absorption of the remaining fluid Sedimentation rate returned to normal on 
August 9, and eosinophilia went down to 2 per cent before return to duty 

On August 17, serologic tests were repeated with the following results 

Complement Fixation 12 14 

+++ + 

Precipitin Tests Negative in all dilutions 

Interpretation This indicates a definite trend toward complete recovery 

The patient was returned to duty on September 15, 1943, with chest films reported 
as negative and all criteria for discharge fulfilled Patient was observed in our Chest 
Clinic for three montlis after return to duty, and during this time he had no complaints 
The sedimentation rate remained normal, and serial films of the cliest were negatn e 

Dissemination 

As was previously mentioned, dissemination occurred in four of the 
colored patients, and did not occur in any of the white soldiers Of the 
four cases, one terminated m death, one disseminated to muscle, one to 
bone, and one to both muscle and bone 
The muscle lesions occurred as small, firm, relatively painless intramuscular 
nodules about one to two months after the onset of symptoms Bone lesions, 
on the other hand, were introduced by the sudden onset of pain and tender- 
ness ovei the involved area These occurred approximately three to four 
months after hospitalization. 

The following is a case of dissemination to muscle 
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A well developed, well nourished, colored male of 28, entered tlie hospital on May 
21, 1943 complaining of headache, cougli, chills, and fever of four days’ duration 
Patient was a laborer with a unit that had worked on construction in the desert area 
from April 24 to May 14 On admission his temperature was 102 8° F , with respira- 
tion rate of 22 and pulse of 96 Physical examination revealed occasional moist rales 
and increased breath sounds at right base Roentgenograms of the chest revealed in- 
filtration of moderate density over the lower half of the right lung field The white 
blood cell count was 16,100 with 74 per cent polymorphonuclears, 21 per cent lympho- 
cytes, and 5 per cent eosinophiles 

Because of the sudden onset with headache, cough, chills, and fever, accom- 
panied by a high white blood cell count and roentgen-iay findings of infiltration, the 
patient was put on sulfadiazine tlierapy This was discontinued m 48 hours when he 
showed no response to clinically effective blood levels, and because skin test for coc- 
cidioidomycosis w’as positive (two plus) m 1 100 dilution At no time did he appear 
toxic in spite of a swinging type of temperature curve suggestive of a bacterial 
infection 

On June 7, 1943, he was given a 250 cc blood transfusion from a convalescent 
case of coccidioidomj cosis with moderately high titer m serological studies On the 
following day a transfusion was given from another convalescent patient also with 
moderately high titer No particular or specific benefit accrued as a result of these 
transfusions insofar as we were able to determine He continued to lun a swinging 
febrile course for 41 consecutive days, following which he remained essentially 
afebrile except for an occasional rise to 100“ F 

On June 28, 1943, the patient developed a small pea-sized subcutaneous nodule on 
the lateral aspect of the left lower leg Biopsy revealed evidence of .m acute m- 
lianimatory reaction of undetermined etiology On July 14, a one-half centimeter 
firm, non-teiukr nodule developeil in the left deltoid muscle Biopsy of this nodule 
revealed tvpical spherules containing endospores 

Serial roentgenograms of the chest revealed an extension of the original m- 
naminilory process m the right middle and lower lobes during the first 10 days of 
hospiializtition, and then a graduil clearing of the process Sputum e\amin.ition 
rcv'caled typical coccidioidal bodies on June 10. some 21 days aftci entrance into the 
hospital Jn the early stages of the disease the white cell count leachetl i height 
ot I9,tit)0, and .iftcr a short period ot fiuctuation it c.une down to 9,500 with 3 jier cent 
coainotjhilf •> ills sednucmation rate remained about 38 min throughout inosl ot 
hi ► ho--pml stay 

‘^efo’ogic d cs mnn iltons wete nude .it frujueiU intcr\als ,md showed ihe 
follow itij* 

t)u Jir V 7 , l‘iLl 
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Interpretation Findings characteristic of primary coccidioidal infection as yet 
well focalized (Titer slightly higher than previous specimen, but not alarmmely so ) 


On July 27, 1943 






Complement Fixation 






12 14 

1 8 

1 16 

1 32 

1 64 

1 128 

+-1-++ +-}— 1-+ 

++4-+ 

++++ 

++-1-1- 

+++ 


Precipitin Tests 






Undiluted 

1 10 

1 40 




+-1-1-+ 

+++-f 

+ 





Interpretation The titer of complement fixation is now in the range of dis- 
seminated infections 

A titrated skin test at this time showed tlie following 



24 hrs Positive 

48 hrs Positive 

Dilution 1 1,000 

94" diam 

1" diam 

1 100 

94 X 1" diam 

diam 

1 10 

iyjX2%" diam 

2VaX3" diam 

On Aug 13, 1943 


- 

Complement Fixation 

12 14 18 1 16 

+-1-+4- ++++ ++++ -f-f-H 

1 32 

- ++++ 4 

Precipitin Tests 

Undiluted 1 10 

+-1* -1— f-f-f- 



Interpretation The titer of complement fixation continues to rise, indicating 
that dissemination is also continuing 

This patient remained in the hospital until September 9, 1943, representing 111 
hospital days, during which time he developed another subcutaneous nodule in the right 
epitroclilear region He was transferred to a Veterans Facility for further care 
^ A. letter from this Facility stated that the patient was discharged on October 13 after 
i-' an uneventful and asymptomatic hospital course A roentgenogram of the chest taken 
during his hospitalization at the Veterans Facility showed further resolution of tlie 
inflammatory process in the right lower lobe His sedimentation rate was reported as 
9 mm The eventual outcome of tins patient will be of interest 


The following is a fatal case of disseminated or progressive coccidioido- 
mycosis witli autopsy, 

A well developed, well nourished, colored male of 21 years, entered the hospital 
on March 25, 1943, because of precordial pain and palpitation of two weeks’ duration, 
and chills, fever, and cough of two days’ duration Examination revealed a tem- 
perature of 101 4“ F (orally), pulse 22, respirations 22 The pharjnx was inoderateI> 
injected and the breath sounds were roughened over the right base where an occa- 
sional transient rale could be heard There were no other abnormal physical findings 

His white blood cell count on admission was 8,900 with 66 per cent polvinorplio- 
nuclears, 30 per cent lymphocj tes, 4 per cent eosmophiles, and 1 per tent nionocjtts 
Chest film revealed an increase in density along the right upper mediastinum in the 
first and second interspaces suggesting a possible primarv atvpic,il piitumoma An 
electrocardiogram was normal except for an inverted T-wave m Lead IV .V ten- 
tative and questionable diagnosis of primary at>pical piitiimoma was made although 
tuberculosis, fungus infection, and earlj Hodgkin’s disease were considered and had 
to be ruled out Several sputum examinations tor sigmfic.int organisii s were entirelv 
negativ e 
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The patient was put on symptomatic therapy and continued to show ,i septic 
temperature ranging from 99“ to 103“ F. daily Coccidioidin skin tests were negative 
in 1 . 1,000 and 1 100 dilutions on repeated occasions Tuberculin skin tests using 
O T, tuberculin in a strength of 1 ; 10,000, 1 • 1,000, and 1 100 were also negative 
During his illness the patient was given a course of sulfadiazine and sulfathiazole 
therapy uith no response. He also received three blood transfusions from patients 
con\alescmg from primary atypical pneumonia, but none of them had any effect 
on his clinical course During all this time the patient clinically did not appear to be 
*as sick as his temperature curve indicated 

Meanwhile, his white blood cell count rose from 8,900 with 3 per cent eosinophileb 
on entrance, to 16,300 and 26 per cent eosinophiles Serial chest films showed an 
infiltration extending into the third right interspace anteriorly with marked increase 
in prominence and density about the right liiluni and gradual infiltration into the 
right ape-x. 

On April 10, 1943, numerous small discrete subcutaneous nodules developed over 
the trunk Similar nodules of a larger size developed on the medial surface of the 
left lower extrennt> None of these was painful, all were firm and seemed to be at- 
tached to or a part of the underlying tissue Ihere also appeared some small pustular 
lesions on the face. 

By this time the patient was beginning to bring up a moderate amount of sputum, 
and examination of this sputum re\ealed the spherules of Coccidioides imun/is At 
this time also a skin nodule was biopsied and revealed the presence of Caccidtoidcs 
as proved by culture and guinea pig inoculation, as w'ell as by pathological section of 
the material removed 

The patient became progressively w'orse, his temperature ranged from 104“ to 
103“ F. dailv, and the respiratory rate rose to 50 per minute On Apiil 22, 1943, a 
portable roentgenogram of the chest revealed a marked extension of the pneumonic 
process involving almo'.t all of both lung fields The nodular type of increased 
(knstt> in the right upper and middle lobe showed a tendency to become confluent so 
that complete consolidation was present Consolidation was also present in the left 
lung irom the apex to tin. fourth interspace Despite active supportive theiapy the 
l>iticnt became nionbniul and died on the twenty-ninth da> of hospitalization 

Jntopsy (i attend 'I he body showed good muscular development and nutrition 
Scattcrwl throughout the subcutaneous tissues of the face, scalp, and e.xtreimties were 
urni and at tunes tluctuant nodules measuring three to five millimeters m diameter 
I he«e were mo'-t mimcrou:> on the faye and scalp where some of them had broken down 
ii.'l dnebarged tlitir contenis Similar nodular masses were palpated m the muscles, 
ihe l.nipii nwlo oi tht axillae and groin .were enlarged and firm i'here was a 
Jaatv i.n Uii , m the region of Virchow's node which me.asureil 1 2 cm in diameter. 

a /j/e.r/'/", In caeh pleur.al cavity there were 500 cc of str.iw -colored 

Muat 'Ibc p1iiif"i \ Vs glistening throughout Both lungs wore dark purple m color 
* * V liov.i,h turn slightlv round nodules scattered over the surface The 

hijj-', eut with ca e* I ht eut surf.ite showed patch> areas of consolidation i’lie 
’urr^au.dm ; pui 'ivSij'ua wa> cmige'steil .«nd trt>th> blood-tmgcd edenu fluid could 
' exprv’ c 1 tro.a the s«ri..ee* \iiltriorl> both lungs were crepitant to palpation 
'Hu* brufula cu',* u led tro'hj edeiat llutd 'I he* ir iclieobroiichnl I>niph ncxka were 
} I’-b vU*. t fi ! irgs 5 ij Miurijig J In 1 b> 5 cm On .eetion thc> were 

<k, . -I Hi !'e 'J a, '1.1(1., ri-kifri d 
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Spleen The spleen wjas markedly enlarged, weighed 700 grams, and measured 
11 by 15 by 6 cm It was quite soft on palpation and pulp oozed from the cut surface 
Scattered over the capsular and cut surface were the same small yellowish necrotic 
nodules The trabecular structure and malpighian bodies were indistinguishable 

Liver The liver weighed 2,470 grams .The surface was completely covered with 
nodular areas similar to tliose seen in other organs On section they were found 
scattered throughout tlie parenchyma which was congested 

The gall-bladder, biliary duct system, pancreas, and adrenals were grossly normal 
Gemtoin inary Tiact The right kidney weighed 285 grams and the left 240 grams 
Their capsules stripped with ease, revealing the same scattered miliary abscesses 
On section tlie cortical and pyramidal markings were distinct except where obliterated 
by the small abscesses 

The pehis, ureters, bladder and testicles were grossly normal 
Sktdl and Central Nervous System On removing the scalp the above mentioned 
abscesses were found to he in the subcutaneous tissues and did not involve bone The 
dura mater, dural sinuses, and arachnoid membrane were normal There was con- 
gestion of tlie cerebral vessels The convolutions of the brain were flattened and 
the sulci obliterated No other pathological change was found m the brain 

Muscles Many of the above mentioned subcutaneous abscesses extended down 
to involve the fascia and the underlying muscle 

Microscopic Examination Lungs All sections of the lung showed scattered 
areas of fairly dense fibrous tissue which were irregular in size and shape Some of 
these resembled tubercles in tlieir structure, having a central area of epithelioid cells 
surrounded by a wide zone heavily infiltrated with round cells, macrophages, and at 
times polymorphonuclear cells In many of these areas, there were seen large sphe- 
rical bodies, having a diameter of 10 to 18 micra, a thick hyaline capsule, and a large 
central zone filled with small endospores These bodies were typical of Coccidtotdes 
immitis The' surrounding parenchyma showed tliickenmg of the alveolar septa due 
to infiltration of round cells and macrophages and some increase in fibrous tissue 
Many of the alveoli contained large numbers of macrophages and a few were filled 
with purulent exudate A number of the alveoli showed partly hyalmized plugs in 
the process of organization Similarly many of the small bronchioles were filled with 
plugs of well organized fibrous tissue which was infiltrated with round cells and 
macrophages and occasionally the specific organism 

Microscopic sections through the heart, spleen, liver, adrenals, kidne>s, and 
lymph nodes showed similar scattered areas which were pathologically similar and 
varied only in size and numbers This consisted of a central area of necrosis, sur- 
rounded by an inflammatory zone infiltrated with round cells and macrophages and 
accompanied by a minimal fibrotic reaction Ihe organism of Coccidioidcs tniinilts 
could be demonstrated in many of these granulomatous nodules 

Pathological Diagnosis 1 Coccidioidom 3 cosis, disseminated, with abscesses ot 
the lungs, spleen, Iner, kidney, adrenals, lymph nodes, subcutaneous tissue and muscle 
2 Pneumonitis, diffuse, organizing 3 Congestion, passive, generalized 

Summary 

Reference to the tabulation of end results shows the disease to be pre- 
ponderantly more severe in colored persons The hospital da}s were high, 
a finding in keeping wuth most others reporting on the subject The num- 
ber of hospital days in colored soldiers w'as almost twice that of white 
soldiers 

We should be remiss if w'e failed to mention the Convalescent and Re- 
habilitation Program of the Army Air Force Hospitals Ihis w'as of dis- 
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Table V 


Summary of Complications and End Results in 100 Cases Hospitalized for 
Pulmonary Coccidioidomycosis 



White 

* 

Colored 

Total 

Total Cases 

51 

49 

100 

Cavitation 

2 

4 

6 

Effusion 

3 

2 

5 

Dissemination 

0 

4 

4 

Death 

0 

1 

1 1 

Separated from Service 

1 2 

4 

6 

Hospital Days (Case Average) 

Hospital Days 

35 7 

2832 

99 

4846 

7678 


tinct benefit to both patients and doctors in such a long term hospitalization 
program 

1. A new endemic area in Southern California has been reported for 
Coccidioides tmniitis. 

2 A scries of 100 cases of acute pulmonary coccidioidomycosis has been 
reported with end results as far as obseiA^ed over one year 

0 Complications and illustrative cases have been presented 
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THE PATHOLOGY OF SICKLE CELL DISEASE ^ 

By Robert C. Murphy, Jr., M D , Captain, MC, AUS, and Shepard 
Shapiro, M D , Nezv York, N Y 

The incidence of the sickle cell trait among North American Negroes 
has been estimated from various surveys to be 7 per cent,*® 7 2 per cent,^° 
9 1 per cent and even as high as 13 per cent of the Negro population 
Clinical sickle cell disease appears m an undetermined fraction of cases in 
which the trait is present, estimates of this ratio varying fi om 1 . 7 to 1 * 40.®® 
As far as can be determined the trait is tiansmitted as a true Mendeliaii 
dominant,^®’ ®®' ®® independent of the inheritance of blood type ®® Tins ap- 
parent fact has been used as an argument that the trait is limited exclusively 
to Negroes, and that sicklemia in white persons®*’®* is pathognomonic of 
Negro ancestry ®® There is some evidence, however, that this disease may 
have existed in Mayan Indians,®" which suggests the possibility that the mu- 
tation responsible for the abnormality may be capable of repetition inde- 
pendently 111 another race In any case the estimated 135,000 sufferers 
from the disease in the United States are almost entirely Negroes ■■** 

'i he disease exhibits a chronic hemolytic anenii.i which is usually mani- 
fested by acute exacerbations superimposed upon relatively quiescent 
periods *• These episodes are characterized by severe joint, muscle and 
abdominal pains, fever and other constitutional symptoms, and massive 
hemolysis with jaundice ^ 'J'he mechanism of these hemolytic crises lias not 
been deicrrnined. A search of the literature has disclosed no reported case 
in which the crises were studied ovei a period of time adequate to establish 
their characteristics and periodicity 

The purpose of the present piiper is to describe the pathology of sickle 
cell di'-ca-e and to oiuhne a concept of the mechanism undei lying the tle- 
velopniem of the hemolytic crises 

We studied a patient with sickle tell disease for 12 months, 30 weeks at 
bt Luke'-* Hospital and the remainder of the time at Goldwalcr iMernorial 
Unspita! lid', case presented in all respects the characteristics typical of 
s:ckh‘ evil disease a-> described in the literature. Investigations; of the be- 
h.t\itir t)f the er^thruevtes h.ive hevii repined in a previous communication.** 
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rheumatic fever since the age of three years, and he had been in bed for seven weeks 
previous to admission because of the symptoms which eventually brought him to tlie 
hospital 

He w.is rather slight, but otherwise not remarkable in general appearance 
Tlie mucous membranes, palms, and soles were pale Increased pulsations were 
evident in many of the peripheral arteries, esjiecially about the rami of the jaw The 
patient appeared in moderate discomfort, with pains in both ankles, the calves, 
right shoulder, anterior chest, and back The temperature was normal, but the 
pulse rate was 120 The heart appeared slightly enlarged to tlie left, with a some- 
what forceful apical impulse 11 cm from the mid-line in the fifth left interspace 
There was a blowing systolic apical murmur and a suggestion of a presystolic murmur, 
neither of winch was ivell transmitted away from the apex The rhythm was regular 
and the other sounds were of good quality The lungs were clear The spleen could 
not be felt but the liver was enlarged 2 to 3 cm below the costal margin Some 
tenderness was found about the affected joints, and in the calves and muscles of the 
thighs and shoulders There were several small dark scars on the shins, presumably 
remnants of old healed ulcers There were no gross bony deformities except for the 
fifth fingers of both hands, which were shortened, owing to dwarfed metacarpals 
The sclerae and the contour of the retinal vessels showed none of the abnormalities 
previously described in sickle cell disease 

The first blood count after admission established the diagnosis of sickle cell 
disease During the first 10 days the clinical picture continued unchanged, with a 
low grade fever and migratory pains Thereafter the patient’s course was charac- 
terized by the so-called “active” and “latent”®* phases alternately of sickle cell dis- 
ease Altogether there were seven “actue” periods Five of these were very similar 
in t>pe, and occurred in the form of dramatic crises The remaining two assumed a 
less striking pattern, resembling more the picture of activity presented during the 
first 10 hospital days Of the total number of 214 days spent at St Luke's Hospital, 
79 were manifested by obvious activity of the disease, and 135 days were apparently 
“quiescent” The illness was thus actively manifested 369 per cent of the time 
During the quiescent periods the patient was clinically quite unremarkable He ap- 
peared simply as a frail young man with tlie physical signs delineated above, who 
was moderately active and who carried trays and did useful chores about the ward 

The typical crisis (of which tliere were five) would start suddenly, so that 
w'lthin the space of about two hours, tlie patient would be transformed from a clieer- 
ful and active young man into a victim of very severe and widely disseminated joint 
and muscle pains As these pains commenced the patient would lie on his bed wntli 
his extremities in semiflexion, and protest against all attempts to move him The 
pain was so severe that morphine in 14 gram ( 015 gm ) doses repeated every three or 
four hours usually afforded only slight relief during the first two or three davs 
There was marked tenderness in die various painful regions, most frequentlj in the 
anterior thigh muscles, knee joints, shoulders, and right hip, but occasionallv also 
about the thorax Although abdominal pain sometimes occurred, diere was never 
acute abdominal tenderness and spasm, or nausea, vomiting, and diarrhea, to suggest 
the well known “abdominal crises”®* of this disease 

Pain was in every case the first symptom of a crisis It was mvanablv followed 
by a rise in temperature commencing 4 to 24 hours later, die av crage duration of this 
febrile interval being 161 j hours The peak of the fever would usuallv he rvachtd 
within 24 hours of its onset Despite its frequendy rapid rise, it was never associated 
with a chill By the third to the fifth da> the pain and temperature would begin to 
subside together The first sign of remission was usually die observation tliat mor- 
phme succeeded in relieving the pain At about the same time the temperature would 
start to recede, and the patient would steadily improve thertaiter By about the 
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eighth day the crisis was over, and by the tenth to eleventh day the patient would 
usually be up helping about the ward again 

The above described pattern represents the clinical behavior of five crises which 
were so strictly similar that they may be taken to represent tlie “t>pical” crisis. There 
were two other crises of less sharply defined pattern in which the only constanJ 
clinical feature was the precedence of fever by pain Also there were occasiona’ 
periods of ill defined activity, such as the first 10 hospital days, and three othei 
attacks of pain with or without slight fever, lasting from a few hours to one daj 
The asymptomatic periods between the crises lasted from 10 to 27 days, the avei - 
age intercntical period being 16 7 afebrile days. On the average a crisis would start 
every 26?^ dajs, the extreme intervals betw^een their onset being 20 to 36 dajs The 
crises lasted for from 7 to 10 days, the average duration of the seven reported crise*. 


being 84 days Two crises merged into moderatel> extensive though relativeh 
symptomless episodes of pulmonarj’ consolidation which w'e believe to have been 
caused by infarcts These w'ere accompanied by fever and slight cough, but otherwise 
did not bother the p.itient The last, and severest crisis, was complicated also by 
congestiv e heart failure and gross pulmonary edema, so that for two days it appeared 
that the patient would not survive 

A tjpical crisis began on February 3, 1943 The associated laboratory findings 
are illustrative of all the crises studied, both typical and atypical The clinical coui'-e 
lasted eight days and was as described above Throughout almost daily determni.itions 
the hemoglobin and red blood cell levels w'ere seen to fall gradually' throughout the 
tribes from 10 6 gm per 100 cc and 3 0 nnllion red blood cells to 77 gin and 2 1 
nnllion red blood cells respectively One week later these levels had recovered to 
9 5 gm and 29 million respectively, and by the end of the third week (near the 
htgmnmg of the ne.\t criais) the values were fully restored, being 108 gm and 3 5 
million rcbpcttivcly These last figures represent the "peak" values for this patient, 
as his erythrocytes never rose anv higher. The serum icterus inde.x betaine elev.ued 
during the crisis On the lirst day of the crisis its value was 8 On the thud and 
eighth days it was 20 Two d.iys after the end of the crisis it had returned to a 
reading ot 10 Although the icterus index often ranged between 18 .ind 20 even dur- 
ing the quiescent periods, it regularly rose higher during the crises During two 
^e’.cr^. cri’-cs the patient was grossly jaundiced 

Hemolysis during the Inst crisis observed by us was so rapid and severe that in 
the iji.we ot SIN days the hemoglobin droppetl from 10 3 gm per 100 cc of blood to 
0 0 gm , md tile red blend eoimt iioiii 34 to 21 million [er cu mm 'ihis is a dc- 
ari'iimn ni 3(» per cent i from tile fall in hemoglobin) or 38 per cent f from the tall 
111 fed bbtf d cell,) oi the total erythrocvie elements oi the bo<!y in si'c d.iys, an 


.ivcr.i ',e ot (t per ce it ni the bodyN red cells being de'struyed per d.iy 

llte en.di'«ar>{e cdnmnMtion rale sho,vcd no sigmfirmt v,irtttion from nurm.d 
dorm.; she c.i e' except tor two high values of 76 and IIO respcctivdy m the tir.t 
two wc tl » mi’'imum normd being 20 mm per bom 

H ' la.li.ev'c count ircrtcicd irum 8850 per ui m,n with ,i diticrviiriai cmint 
»fi tl p.r c»'i{ }-*d>n’orp!{oni clt ir lc’«k»^tej an 1 5l per cent lvmplioc»tc» flnrtu'; ni 
m vt. e p.a e, ...nii r’9 i<r unt iciitr.jphiU . dnrn ; j'ih* »‘ri a .n.d 
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did not sickle Blood smears showed other manifestations of immatuiitj', such as 
diffuse and stippled pol>chromatophiles and Howell-Jolly bodies The leukocjrtes, 
in addition to becoming elevated with each ciisis, reflected bone marrow stimulation 
in a very marked regenerative shift to the left On several occasions myelocytes 
appeared During the last recorded crisis true my'eloblasts were found in large 
numbers on three successive blood smears These reached a concentration of 7 per 
cent of a white count of 22,000 

An apparent increase in the numbei of sickle cells was obser\ed in chamber 
counts near tlie beginning of each crisis Direct smears made of both arterial and 
venous bloods during a quiescent phase showed that 5 4 per cent of the red cells were 
sickled, and, on tlie first day of a crisis that 10 per cent were sickled, the venous 
blood showing slightly more deformed cells by this metliod than the arterial Al- 
though this method is crude, it appeals to yield useful results in that tlie arterial and 
venous smears were witliin fairly close limits on eacli determination Thus for tlie 
hi it count the arterial blood showed 4S abnonnal forms in 1000 cells and the venous 
56 In the second the figures were arterial 91 sickled cells, venous 116 

The hematocrit value, which was 30 5 per cent of packed red blood cells during the 
quiescent phase, had dropped to 26 per cent just after a crisis There was a slight 
increase in the red cell volume index (107-11) and decrease of the hemoglobin 
saturation index (098-095) at the end of a crisis These variations may be within 
the limit of laboratory error, but they are in any case characteristic The color index 
remained constant ( 1 04) throughout three determinations 

The fi agility of the red blood cells to hypotonic saline was reduced during both 
active and quiescent phases, hemolysis being very imperfect at a concentration which 
Lonipletely hemoly/ed the control cells 

The test foi urobilin which was constantly present m the urine, was qualitatively 
increased during the crises (Quantitative measurements were not undertaken ) 
Bilirubin was never found in the urine 

A skill and muscle biopsy taken from a tender area m the left anterior thigh on 
the first day of a crisis, and fixed m formalin, showed capillaries, venules, and 
aiteiioles m the muscle to be crowded with, and slightly distended by sickled erythro- 
cytes and a delicate fibrin meshwork 

Odier laboratory data are of interest though not related specifically to the crises 
Roentgenograms of tlie skull afforded extraordinary evidence of a chronic hemolytic 
anemia, m the demonstration of marked thickening ot the tables over the vertex and 
a ray-like ‘hair on-end” arrangement of the trabeculae Spotty decalcifivation of 
the long bones was also seen Roentgenograms of the right hip demonstrated ir- 
regularity of the femoral head with flattening and eburnation suggesting aseptic 
necrosis due to impairnieiit of the blood supply to the region presumably as a result 
of thrombosis The chest film showed moderate enlargement of the heart especiallv 
m the region of the left ventricle 

The urine consistently siiovved .i few casts and traces of albumin Signs of kidney 
msufticiency wcie revealed m a fairly fixed specific gravity and an inability to con- 
centiate to a higher specific gravity than 1 010 There was also hematuria on at least 
one occasion 

The blood pkitelets varied by direct counts between 200,000 md -100000 Die 
total protein content of the blood was consistently normal An electrophoretic iiuly- 
sis of the plasma will be discussed later m this paper The Mazzmi blood serologic il 
test was negative The blood levels for urea nitrogen, noii-protcin nitrogen, and 
uric acid were not remarkable, being 10 0, 20 0, and 4 5 ing per 100 ce of serum 
respectively The vitamin C level of 0S3 mg per 100 cc ro'-e to 1 5 mg following 
administration of ascorbic acid The serum alkaline phosplutase was nomul, being 
34 and 44 Bodansky units on two determinations The blootl cholesterol was 222 
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mg per 100 c c The van den Bergh reaction was direct, positive, delayed. A gastric 
analysis yielded normal free HCl The serum calcium was 114 mg per 100 c c The 
COo content of the venous blood was 49 volumes per cent 

“Electrocardiograms showed progressive T-wave changes throughout the period 
of hospitalization The first tracing showed no abnormalities other than sinus tachy- 
cardia There was a gradually increasing left axis deviation throughout tlie patient’s 
course, and progressive inversion of the T-wa\es until they were finally abnoimal in 
four leads There w'ere no significant changes m the P-R interval The changing 
electrocardiogram reflected progressive cardiac damage which culminated clinically in 
congestive heart failure and pulmonaiy edema near the end ot the patient’s hospital 
course 

Epistaxis was noted on four occasions during the period of observation 

Among the therapeutic agents employed, iron and blood transfusions w'ere 
directed against the anemia, but wholly without success Ferrous sulphate w'as gi\en 
m dosages amounting to 1 gram daily for an uninterrupted period of three monthb, 
with no demonstrable effect on the red blood elements Two transfusions, each of 
500 cc of whole blood, were followed by no change, or a very transient rise, m the 
hemoglobin and red blood cell count The first of these transfusions was followed b> 
.in abrupt temperature rise to 104“ F , with a gradual fall to normal over a 48 hi 
period llie second transfusion was guen at the height of a crisis, so it is impossible 
to tell whether or not it caused a similar reaction 

In 5umnur\, the picture is one of chronic hemolvtic anemia of a seiere degiee, 
manifesting itself by "active’ and “latent” phases Abnormal blood destruction is 
ciidcnt at all tunes, including the “quiescent” phase, as reflected by the peisistent 
Iwperbilirubincinia During one hemolytic crisis 37 per cent of the red blood ele- 
ments W'ere dcatro>cd in sik days Compenbator> bone manow hyperplasia is so f.u 
uKaiiccd that it accounts for striking roentgeiiographic findings The chromcall> 
delated retieuloc>te count rises further during crises, and large luiinbcTS of nucleated 
er> throe) tes are released into the blood stream 'I he crises are .ilso characteri/cd b> 
tirainuie onset and course of 8 to 10 da)s, and by a severe constitutioiual reaetion 
Iliev .ire associ.ited not oiiK with blood destruction and regeneration, but also with 
a high leiiVoc)tosis Although the red blood picture as a whole is one of marked 
poikilucetosis and anisoe>tosis, the anemia rem.iins strict!) noriiioc)tic and iiormo- 
enriame Iron would therefore not have a rational b.asis .as ther.ip) 'Ihere were 
>1 o noted prcigrc'S'ive iiwoeardi.il damage and ren.il iiuolveineiit throughout the 
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Fig 1 Blood smear obtained durmg crisis showing m>eloblasts \rra\\ imbeato 
typical niyeloblasL ^fagiufied 1,000 X 
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the albumin value, but here also similarly high, relative values for gamma/A 
were leported by the above authors m aplastic anemia, rheumatic fever, 
peritonitis and lymphogranuloma 

Prothrombin Studies 

Prothrombin times of arterial and \enous blood were determined accord- 
ing to the method of Shapiro et aP* All determinations were made m 
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Fig 3 Biopsy specimen obtained during crisis showing capillary crowded W'lth ab- 
normally shaped erythrocytes including “holly wreath” forms of Sherman and fibrin 
Magnification 1,000 X 

duplicate, and on both whole and 12 5 per cent plasma for each specimen 
Controls were run with each determination As has been described"®"®'’ a 
constant relationship was observed between the whole and diluted plasma, and 
the diluted plasma revealed variations in the prothrombin * times in more 
exaggerated degree than did the whole plasma There was a total of 44 
determinations made on venous blood, 36 of which w'cre accompanied b> 
simultaneous determinations on blood diawn from the radial arterj The 
average prothrombin time of 14 specimens of whole (undiluted) aiterial 
plasma taken duiing quiescent periods was 20 1 seconds, the values ranging 
from 16 to 26 seconds The average time for the simultaneous 14 venous 
specimens was 19 3 seconds, the shortest being 16 seconds and the longest 
25 seconds The maximum difference between undiluted arterial and \enoub 
blood on any simultaneously drawn specimen was four seconds, and the 
a\erage diffeience between these pairs w'as 1 1 seconds The corresjxjndmg 
14 plasma specimens diluted 1 8 w'lth normal isotonic saline a\eraged 
48 1 seconds foi arterial blood and 47 8 seconds for venous The maximum 
difference between these pairs was six seconds, the average difference being 
2 4 seconds The shortest venous prothrombin time m this group was 42 
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seconds and the longest 58 The corresponding arterial specimens ranged 
from 43 to 53 seconds. 

It will be seen from these data that there is no constant difference in pro- 
thrombin time between arterial and venous blood It will be seen also that 
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More prolonged prothrombin times appeared on two occasions (omitting 
consideration of those taken during anticoagulant therapy), and in both 
cases these prolonged values heralded the approach of sickle cell crises which 
appeared within the next 24 hours Thus before one crisis tlie values for 
undiluted plasma were elevated to 36 and 33 seconds (arterial and venous) 
and for diluted specimens to 73 and 66 seconds respectively The day be fort 
another crisis the undiluted prothrombin times were 26 and 28 seconds while 
the diluted specimens showed times elevated to 62 and 67 seconds On both 
these occasions the prothrombin times had returned to slightly below average 



Fig 5 Radiogram of skull The tables are thickened and the trabeculae present a “hair 

on end” arrangement 

readings within 48 hours, that is during the early course of tlie crisis 
On the one other occasion in which we happened to make a prothrombin time 
estimation during the 24 hour period preceding the onset of a crisis no such 
prolongation was observed Nevertheless the results indicate a tendency to 
prothrombin alterations in connection with the crises, and particularly to an 
increase in prothrombin time immediately before the onset of a crisis These 
observations will be referred to below 

Pathology 

Attempts at treatment were governed by a consideration of the pathologv 
of sickle cell disease None of the therapeutic efforts used in the case 
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presented proved themselves to be indisputably valuable, but they helped 
to throw some light on pathological processes 

Sickling IS a property inherent in the red blood cell and not dependent on 
external factors It is precipitated m vivo or experimentally b> 

alterations in the ratio of combined to dissociated hemoglobin within the 
cell In the body this alteration depends on the oxygen tension of the 
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specific threshold, determined by the percentage of its hemoglobin whicli 
exists in reduced form, at which it will sickle Once this threshold is reached 
sickling is abrupt and almost instantaneous -- The process may be reversed 
by crossing the threshold in the opposite direction Thus if oxygen is al- 
lowed to come into contact with sickled erythroc3rtes they will immediately 
revert to the original shape and appear indistinguishable from normal red 
blood cells In the circulation sickled forms appear in greatest 

abundance in the venous circulation, and appear in much fewer numbers in 
blood simultaneously drawn from arteries, where the oxygen tension is 
higher®^ Sickled cells are also found in large numbers m the liver at 
autopsy ® and in the spleen at autopsy and at splenectomy In both these 
organs the flow of blood may be very slow, and the red blood cells are given 
the maximum opportunity to discharge their oxygen We believe that 
the fibrosis and hemosiderosis characteristic of the spleen m sickle cell 
disease “ may be explained by the tendency to stasis of the red blood 

cell which obtains in tliat organ Many of the cells assume sickled form 
because their hemoglobin becomes dissoaated from oxygen, and this factor, 
together with the stasis, encourages thrombosis of vessels, with infarction 
and subsequent scarring and contraction 

Before a cell has sickled, or after it has reverted to normal from sickled 
form. It is essentially indistinguishable from any normal red blood cell It 
has an almost jelly-like flexibility and reflects the movements of the fluid 
medium by gentle undulations and changes in shape When sickling occurs 
the cell instantly loses this easy flexibility and appears as fixed and rigid as 
a crystal of ice as it moves about and abuts against fixed objects *• The end 
to end length of this form may range from two to five or more times the 
original diameter of the red blood cell, and there are usually long delicate 
tapering processes projecting from the ends 

It IS inconceivable that such a cell could pass through a capillary so small 
that it just allows passage of a single file of normal erythrocytes The 
sickled form is not only the wrong shape to get through terminal capillaries, 
but it IS also too rigid and unyielding 

That jamming and dilatation of capillaries, sinusoids and small blood 
vessels with interlocking sickled erythrocytes occur has been repeatedly 
shown to be the case in many types of tissue ■’ *■ The re- 

sult of this “capillary' blockade” is stasis of blood m the capillaries and small 
blood vessels and subsequent thrombosis Thromboses of blood \essels 
represent the most constant pathological finding in sickle cell disease ’ - ^ ‘ ‘■' 

la, *0, n 

No evidence has yet been advanced that the clinical manifestations ot the 
disease are due to any tiling other than vascular occlusions on the basis of 
mechanical obstruction and thrombosis Even if nothing were known of the 
mechanics of the disease a review of its clinical manifestations suggest*, 
vascular occlusion as the fundamental pathologic change Both pul- 
monary and Cerebral®'®'*® thrombosis and infarction arc 
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the incidence of true arterial infarction is higher The abnormal cells 
which emerge in increasing numbers from the venous end of the capillaries 
easily pass tlirough the large veins to the right heart, and out through the 
large pulmonary arteries, but as they reach smaller pulmonary vessels their 
tendency to interlace and conglutmate becomes greater and greater Finally 
they jam into small vessels and form an impassable meshwork Stasis then 
occurs and a pulmonary arterial thrombus forms 

Stasis due to mechanical obstruction appears to be the primary factor m 
producing all of the lesions of sickle cell disease As soon as the column of 
blood becomes static a thrombus forms The hemolytic manifestations of 
the disease represent for the most part lysis and resolution of these multiple 
thrombi ^ The fever and other constitutional manifestations of the active 
phase may be accounted for on the basis of the multiple infarctions The 
mechanism of the precipitation of hemolytic crises, a subject of consider- 
able speculation,^’ will be discussed below 

Therapeutic Considerations 

Since the crises appear to be intimately associated with multiple throm- 
boses it was felt tliat anticoagulants had a rationale in therapy If coagula- 
tion of the stagnating blood could be prevented long enough to tide the 
patient over the period of hypersicklemia which presumably initiates a crisis,' 
the severity of the infarctions might be reduced Mechanical blocking ot 
small blood vessels would still occur, but the accompanying widespread 
thrombosis might be lessened Accordingly dicumarol was administered at 
the fiist signs of two successive, ciises The first of these was “atypical” 
and the results of therapy difficult to evaluate At about the start of the 
other crisis, 500 mg of dicumarol were administered w'lthm 24 hours The 
prothrombin time of the whole and diluted (12 5 per cent) plasma was pro- 
longed to a therapeutic level * within 70 hours after the initial dose How’- 
cver, no significant change was noted in the clinical beha\ior during this 
crisis w'hich lasted seven days 

The failure to alter the crisis wnth dicumarol was thought possibly to be 
related to the long latent period bctw'een the administration of dicumarol 
and the realization of its anticoagulant effect An attempt w'as made to 
shorten this period by simultaneous administration of 6 gm of aspirin with 
the dicumarol, the rationale being that salicylates in large doses prolong 
prothrombin time and enhance the effect of dicumarol The prothrombin 
time show'ed significant rise wnthin 12 hours, but again the crisis pro\ed to 
be “atypical” and conclusions could not be drawn 

The last hemolytic crisis in the series W’as treated with 400 mg of di- 
cumarol in four divided doses during the first daj' During the first and 
second days of the crisis the patient also received 300 mg of heparin m 
frequent intravenous doses The coagulation time was determined everv 

*TIic whole plasmv prothronibm time was prolonged to about double normal and tic 
diluted (12 5 per cent) plasma prothrombin time to between twice md three tines iionijil 
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simultaneous capillary blockade, initiating a new crisis By this capillary 
blockade far greater proportions of sickled red blood cells are destroyed 
than of those which are still normal m shape Thus at the end of a crisis 
there are m circulation relatively few erythrocytes in the sickled form The 
abnormal form, however, gradually increases m the circulation during the 10 
to 30 days between crises until it reaches a certain critical limit, at which 
time the massive precipitation of elongated erythrocytes again occurs The 
triggei mechanism which sets off this precipitation appears most probably 
to be a change involving a temporary increase in blood coagulability, and 
will be discussed presently During the intercritical period there is by no 
means a cessation of hemolytic activity Great numbers of the long brittle 
erythrocytes are still broken up by the trauma of capillary passage, as re- 
flected m the sustained hyperbilirubinemia There may also be a small 
degree of capillary thrombosis contributing to the sustained low-grade 
hemolysis There is, however, a relative equilibrium between hemolytic 
and blood regenerative factors, a condition favorable to the latter, as the 
IcAel of red elements in the blood rapidly builds up during this relatively 
quiescent period 

It has been our observation that normoblasts, reticulocytes, and red cells 
showing polychroniatophilia or other evidences of immaturity are very rarely 
seen in sickled form Altliough sickled normoblasts have been reported,^’ 
it IS commonly noted that none of the younger forms of the red blood cell 
sickle readily '' Sickling, therefore, is partly a function of age, at least 
to the extent that immature erythrocytes are less susceptible to the tendency 
than are the mature cells In otlier words the sickling threshold (as deter- 
mined by the oxygen concentration of the blood) decreases as the cell ages 
Presumably the threshold is first reached under the conditions prevailing in 
venous blood so that the cell sickles only as it emerges from the venous end 
of the capillary, and resumes normal shape upon reoxygenation in the lungs 
If the decrease in siclvhng threshold is progressive the change will thereafter 
occur more and more toward the arterial end of the capillary until finall> 
the threshold passes below the oxygen tension of arterial blood At this 
point the cell becomes permanently sickled as long as it remains in the body 

Immediately after the massive destruction of erythrocytes v\hich accom- 
panies a crisis, the circulating blood cells tend to be young, with immature 
forms constituting a large fraction of the total number As the red cells 
mature during the quiescent interval they become increasmgh more sus- 
ceptible to the sickling tendency, with a resulting gradually increasing ac- 
cumulation of sickled forms between the crises 

This accumulation of sickled fonns might be prevented or minimized if 
the red blood cells were more easily destroyed while in sickled than in normal 
form However, no evidence has been adv'anced to suggest that sickling per 
sc shortens the life of the red blood cell Svdenstricktr. •’ using the wet 
smear technic, lecovered sickle cells from a normal subject 23 davs after 
transfusion with the blood of a patient with sickle cell disease, thus proving 
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their longevity for at least this period Although it cannot be proved that 
these cells were all circulating m sickled form, the nature of the sickled cell 
suggests 111 ail) case that it is probably more resistant to the phagocytic action 
of the reticulo-eiidothelial system than are normal erythrocytes The ery- 
throcyte in sickled form has been demonstrated to have a decreased lesistancc 
to physical tiaunia,® as might be predicted from its observed rigid and in- 
flexible character Its resistance to osmotic trauma, on tlie other hand, is 
markedly increased over that of normally shaped erythiocytes, as is noted in 
fragility tests and in our observations that the sickled cell never cienatcs 
Therefore, although the erythrocyte in sickled form is more easily broken 
up by the trauma of capillary passage, its lesistance to chemical and osmotic 
traumata, which are presumably the destructive weapons of the reticulo- 
endothelial system, may be abnormally great Normal erythrocytes lose 
their resistance to the destructive action of histiocytes as they become old, 
and when senile are finally phagocytized The sickled erythrocyte presum- 
ably becomes all the moie unalterably sickled as it approaches senility, and 
may thus increase rather than lose its resistance to phagocytosis with age 
Such an hypothesis is entirely compatible with the common observation at 
autopsy that there is a high degree of phagocytosis of sickled cells throughout 
the reticulo-endothelial system, an observation which bas frequently been 
urged as evidence for the hypothesis that sickled cells are more easily de- 
stroyed than normal cells ' This observation may be used equally well as 
evidence for our diametrically opposite hypothesis The erythrocytes seen 
111 the Kupffer cells and other histiocytes may represent whole sickled cells, 
broken particles of previously traumatized sickled cells, or cells which were 
ingested while normal in shape and which sickled immediately thereaftei 
111 any of these three cases then prolonged resistance to destruction by the 
histiocytes which have engulfed them may well explain the high degree of 
phagocytosis and hemosiderosis which persists and is found at autopsy 

During a hemolytic crisis it is the mature erythrocytes or those that sickle 
most readily which are chiefly involved in the massive mechanical and 
ihromhotic destruction of red blood cells The immature forms tend to 
retain their normal sliape Some of these must become caught in the iiicsh- 
uorks of coiiglutinated sickled cells, but for the most part those led cells 
which h.ue not sickled will tend to escape hemolysis because they offer no 
obstruction in capillary passage As a result the blood literally becomes 
‘Tejiicuiatcd’' by a crisis 'fhe young red blood cells which thus escape de- 
struction may well become the sickled forms which develop tluring the next 
mtercritical period and which are in turn responsible for the next crisis. 

U might still be argued that the initiation of crises is associated with die 
devekipment of sudden hy persickleinia During a crisis great numbers of 
young red blood cells arc thrown into the circulation and there is marked 
c’.ulencc of marrow stimulation The reticulocyte count rises, large mimijers 
of nonuobla-jts apficar, and the kuk^icyte ‘'crics m.iy even show' a marked 
myeIobUsto>i'. It it were supjH>sed that Mckling occurs at a uniform age 
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m all of the red blood cells, then there would be a fairly abrupt rise m the 
rate of sickling at a certain definite interval after the sudden rise in reticulo- 
cytosis However, the evidence does not support such a supposition Fur- 
thermore the initiation of a crisis is so dramatically acute that it could hardly 
be due to such a gradual process 

The trigger mechanism which sets off the massive precipitation of sickled 
erythrocytes and blockade of capillaries seems most probably to be an altered 
state of blood coagulability. As has been discussed, the features most char- 
acteristic of the pathologic lesions of sickle cell disease are mechanical ob- 
struction of capillaries and vascular thromboses These two factors are 
closely interrelated. Once stasis of blood occurs for whatever cause, throm- 
bosis necessarily supervenes Furthermore a sudden increase in blood 
coagulability must m turn enhance the tendency to capillary blockade, as ves- 
sels which were only partly occluded thereby become thrombosed Although 
a small proportion of the circulating sickled cells is being continually broken 
up and lysed, the rate of their destruction is apparently not great enough to 
establish an equilibrium The result is a progressive reaccumulation of the 
sickled form in the circulation Until an equilibrium is reached between the 
matunng-sickling process on the one hand and the breakmg up of tlie sickled 
forms on the other, the circulation must progress toward “saturation” with 
sickled forms, in the sense that any furtlier increase becomes incompatible 
with free circulation Then the abnormal erythrocytes will begin to pre- 
cipitate out mto the capillaries at the same rate that they sickle If it should 
happen, just at this stage, that an excess of blood coagulants uere suddenly 
thrown into the circulation, the sicklemia would thereby be changed from 
a “saturated” to a “supersaturated” condition, and precipitation would take 
place an a massive capillary blockade favored ,by the increased tendency to 
capillary thrombosis 

Local thromboses have been found to be reflected in a systemic response 
111 the order of increased coagulability of the blood Especially is this true 
when thrombosis is by coagulation (fibrinous) as opposed to simple ag- 
glutination Our biopsy picture of capillary blockade reveals a fibrin net- 
work 

It IS shown by clinical and pathological studies that the coagulability of 
the blood does increase in association witli the crises Thrombosis of large 
vessels such as the cerebral arteries,"’ ® pulmonary arteries and large ab- 
dominal vessels is one of the constant manifestations of sickle cell disease 
in Its active phase These thromboses are obviously not due to mechanical 
obstruction, as occurs m blood vessels of very narrow lumen, but reflect, 
instead, a true thrombotic tendency of the blood Thromboses of this sort 
aie not reported as occurring during the quiescent phase of the disease 

The mechanism of the rather abrupt change in blood coagulability which 
accompanies the crises may be explained by a progressi\ e increase in the degree 
of capillary obstruction associated with the accumulation of sickled cells in 
the circulation A thrombus forms in each of the tiny columns of blood as 
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soon as it becomes static,®* with the result that small amounts of coagulating 
substances such as free thrombin and thromboplastin are released into the cir- 
culation * Under normal circumstances these substances are disposed of and 
probably cause no increase in total concentration of coagulating substances 
However, when the degree of capillary blockade and thrombosis becomes so 
extensive and generalized that the red cells begin to precipitate into tlie 
capillaries as fast as they sickle, the concentration of free coagulants may 
actually be increased m the blood as a whole However slight this excess 
of circulating coagulants may be, it will necessarily encourage the tendency 
to thrombosis of imperfectly occluded capillaries, with the result that both 
the coagulability of the blood and the tendency to capillary obstruction and 
occlusion begin to rise sharply Once the rate of thrombosis rises the 
thrombotic tendency of the blood is further accelerated, and the ciisis 
rapidly gathers momentum 

The curve of arterial and venous prothrombin times is of interest in this 
regard. There is a tendency for the level of prothrombin to become sig- 
nificantly reduced immediately as the crisis becomes clinically perceptible 
and then to increase about 24 hours after the onset A clear explanation for 
these precritical prothrombin time prolongations is lacking, but it is interest- 
ing to speculate that they may be the result of excessive utilization coincident 
to the diffuse thrombosis, the prothrombin claboiatmg mechanism being 
unable to respond adequately for about 24 hours when the level commences 
to appro.ximate normal On the other hand, it may represent a protective 
and compensatory mechanism whereby the oiganisni attempts to inhibit 
coagulation in tlie face of spreading thrombosis Similar phenomena have 
httn detected clinically coincidentally with hypercoagulability of the blood 
m other thrombotic conditions 

Comment 

I he ultimate disturbance of sickle cell disease is not to be found m an 
analysis of its ostensible pathologv, but rather in a fundamental abnormality 
> of er> thropoiesis 4 he asymptomatic sickle cell trait was exhibited by the 
lather of the patient here presented It dilTcrs fiom the clinical disease only 
m a higher threshold of siekling of the ei\throcytes In both eoiuhtions 
all of the eryihroe’jtes arc alfecied, in that thej can all he made to assume tlie 
ahnormal form ** 

St MM \UY 

In sickle cell disea-'e there occur heinulylic crises of varying seventy 
sc{>arate<l by |ienod-'. of relative quie'>ccnce Accompany ing the eriics .ire 
fever ami diascminaied pains produced by multiple* infarctions evhtch iiui) he 
Msc'cral as vvel! is skc’elal. Hemohiic aspects rcfjrt.'tnl mg resolution of 
thrombi and disintegration of the sickltd etlU arc prt>nunent. 

•Tft hjt-fsl&rc .n U.c cl*tirc.ieoru<c jattcfsi. ujojJa {.Jj/ an ta- 

nx U.v .rUvivi.soKC 
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The pathology o£ sickle cell disease is determined by the diffuse infarcts, 
which in turn stem from the abnormal shape and other physical characteris- 
tics of the sickled erythroc3rte 

During the time a susceptible cell retains the normal shape it is indis- 
tinguishable in behavior from normal erytlirocytes The act of sickling, 
however, renders it elongated and rigid, making capillary passage difficult 
As the sickled forms gam prominence m the blood stream they eventually 
form a meclianical impaction delaying the capillary flow As a result of tlie 
static blood flow thrombosis takes place This constitutes the fundamental 
pathologic lesion of sickle cell disease 

All erytlirocytes of a subject with the asymptomatic sickle cell trait are 
capable of assuming the abnormal form and differ from those of persons who 
exlubit the crises only in that they (the former) possess a higher threshold 
of sickling 

Susceptible red cells exhibit increased tendency to sickling as they mature 
Evidence is lacking that sickling affects the longevity of an erythrocyte, hence 
the abnormal form tends to increase progressively during the quiescent 
periods until mechanical obstruction and tlirombosis of capillaries occur 
With each thrombosis there are liberated into the circulation certain coagulat- 
ing bodies (thrombin, thromboplastin) which further enhance thrombosis 
and accelerate the precipitation out of the circulation of siclded red cells 
A self perpetuating sickle cell “crisis” is thereby inaugurated whicli gams 
momentum until the major part of the sickled cells are destrojed and the 
blood IS again “rejuvenated” by release into the circulation of immature 
noimally shaped cells 

The sudden liberation of coagulating bodies into tlie circulation accounts 
for thrombosis of larger blood vessels also 

Anticoagulant therapy appears to be inadequate to prevent a crisis If 
in effect at the abrupt onset of a crisis anticoagulants might postpone the 
thrombotic tendency of the blood, they could not, however, prevent the in- 
creased tendency of the cells to sickle as thej^ grow older, which tendency 
leads inevitably to the vascular occlusions 
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Table II 

Beriberi Heart Disease, Incidence of Traditional Signs, Ten Cases at Cincinnati General 

Hospital, 1940 to 1944 


Name 

.Age 

Sex 

Abnormally 

Rapid* 

Circulation 

Promi- 
nent Rt 
Heart 

“Pistol 

Shot" 

Gallop 

Rhythm 

Syncope 
or Shock 

Critical 
Improve- 
ment After 
Specific 
Treatment 

Comment 

H R 

41 

M 

40 sec 

0 

■ 

0 

+ 

+ 

0 

Died, autopsy 

H S 

46 

M 

? 

0 

0 

0 

+ 

0 

Died, autopsy 

F R 

33 

M 

21 sec 

0 

+ 

0 

+ 

+ 

0 


T. B 

53 

M 

14 sec 
+ 

+ 

0 

0 

0 

0 


J. K. 

47 

M 

13 sec. 
+ 

+ 

+ 

• 

0 

0 

0 


M D 

56 

F 

? 

0 

0 

0 

0 

+ 


J D. 

«« 1 

o:) 

M 

13 sec 
+ 

H 

0 

0 

0 

0 


G B 

67 

IVI 

52 sec 

0 

4- 

0 

+ 

+ 

0 

Dictl, no autopsy 

J B 

39 

M 

13 sec 
+ 

? 

? 

0 

+ 

0 

Died, no autopsy 

J B 

S3 

M 

igl 

? 

1 

++ 

+ 

0 

0 

No neuritis 


• Oecholin method for "circulation time 


follo\vs recovery. Due regard to the possibility of hydrops of the peri- 
c.inhum can iiaiially eliminate pericardial effusion as the sole cause for in- 
creased diameters 

The term “normal rhythm” as used means a normal origin and propaga- 
tion of the heart beat, even if gallop rhythm is present 

\'enous pre-ssures were done directly, and 10 cm of water regarded as 
the up[/er limit of normal. It is assumed that m some of our patients in 
leccrc shock and with systolic arterial pressures below 100 a venous pressure 
of 10 em. may he a high \enou> pressure 

I eonsider the fhagnosis of neuritis the iiu;.si important point in deter- 
mining that the* [laticiil is eletieicni in his sloie of vitamin Ih. and lefer to the 
article of Dr .\ring,* Xeiirologist in the Cincinnati General Hospital, for 
criteria of diagnosis When there i,> imieh edema, signs of neuritis may be 
uhscnrtd. and they nuy he deinnn-trahle onlv after edciiri subsides. Since 
neuritis of the haver t\trennUes does not dear rapidl> even vvluu treated, 
It Is esj'ccie'd tint ■'Ome residtul signs will re in on m every ca>e* It is not 
Uliived that dependent edemt can ceujc or simulate nuirhis 
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The importance of finding signs of pellagra in a person with heart disease 
arises from our concept of pellagra as a multiple deficiency We find many 
patients who have been diagnosed as pellagrous who later show neuritis 
also Therefore, in assessing the state of nutrition as an index of the store 
of vitamin Bi, a diagnosis of pellagra is next in importance to the diagnosis 
of beriberi 

The electrocardiographic changes are always slight and have been men- 
tioned by many cardiologists, viz , “small complexes, negative T- waves in 
Lead 1, and slight aberration of the ventricular complexes” (White) 

As to the sixth criterion it is patent that the less one looks for the causes 
of heart disease the less will be “evident ” For tliat reason it is our custom 
to defer to the cardiologists whose special technics in recent 'decades have 
eliminated as etiologic agents in the causation of heart disease such factors 
as'the use of aspirin, athletic heart, beer drinking, lead, tea, coffee, and per- 
haps even tobacco 

In estimating gross deficiency of diet we rely on the members of the 
Department of Dietetics, who, by a method of diet survey, are able to report 
as “good, fair or poor” the qualities of the recent diet The minimum dura- 
tion of such a diet was arbitrarily set at three months The experimental 
production of human beriberi by Williams and others'* has aided in this 
arbitrary choice 

The specific treatment generally used was 20 to 50 mg of thiamin intra- 
venously given daily for a space of two weeks This is known to be an ex- 
cessive dose, but no harm has come from it We have usually withheld 
this specific treatment until the effects of bed rest could be observed During 
tins period of control and study digitalis and diuretics have occasionally been 
given Usually beriberi heart disease is not improved by either, but the 
result of such treatment is not sufficient to demonstrate the nature of the 

_ t 

disease There is now no certain tlierapeutic test which will prove the 
diagnosis of beriberi or exclude it We regard improvement uith reduc- 
tion of heart size as \ ery suggestive because there are so few diseases of the 
heart in which prompt and lasting reduction occurs during the ordinarv 
treatment in the hospital We do not consider the failure to impro\e with 
thiamin treatment as pi oof that beriberi is to be excluded Our case, H R , 
IS an example 

As to the diagnosis at autopsy our colleague, Dr Austin, follows the 
criteria of the New York Heart Association as published in 1939, viz , 
“Microscopically the myocardium may show, no changes or the ni} ocardial 
fibers may present various degrees of hydropic degeneration Longitudinal 
and cross-striations may remain Intercellular edema, congestion, hemor- 
rhage and swelling of the connective tissue may be present These i.hange'., 
however, are not specific ” 

The differential diagnosis must exclude Fiedler’s nijocarditis or isolated 
myocarditis In this we follow the criteria as published bv Karsner * Sepa- 
ration of beriberi from idiopathic hjpertrophj with mural thrombosis and 
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from congenital idiopathic hypei trophy may be impossible with the present 
criteria for the clinical recognition of those diseases, A recent discussion of 
this problem by William Dock ’ and the leport by Kugel and Stoloff “ show 
the difficulty that develops as nutritional study is added to the usual methods 
The essence of that discussion and the report on congenital idiopathic hyper- 
trophy is that both these conditions may be due to deficiency disease. 

When the 10 patients at the Cincinnati General Hospital diagnosed by 
the criteria in table 1 are examined for the traditional signs of beriberi heart 
disease, the findings are as sumniaiized in table 2 It can be seen that rapid 
circulation was found in five of eight patients tested by the decholin method 
Slow circulation was found three times In no instance was the time ab- 
normally short, but the time was short in view of the degree and duration 
of congestive failure when specific treatment was started 

Prominent right heart was described four times by the clinicians who 
noted abnormal pulsation over the pulmonary conus and accentuation of the 
pulmonary closure There was no electrocardiographic, radiographic or 
necropsy evidence of right ventricle hypertrophy. 

“Pistol shot” sound was recorded twice and was not tested once In 
both patients a large pulse pressure was found when “pistol shot" was re- 
corded In one instance loud “pistol shot” was heard in each dorsalis pedis 
artery (J B in table 2) In all the others the pulse and blood pressure 
were not suggestive of rapid circulation 

These three traditional signs of accelerated blood flow have been empha- 
sized m the writing of Wenckebach and in his explanation of causes ® 
Porter and Downs applied modern physiologic methods to a study of these 
three signs in patients at the Brigham Hospital The latter were unable 
to conclude that such circulatory faults were important as a cause nor even 
essential to the diagnosis Our experience is m harmony with them and 
not with that of White, who seems to regard “vasodilatation and rapid 
blood flow as a late sign oi occurring only in advanced cases “ We have 
seen this sign in three patients known to be chronic alcoholics at a time when 
no sign of failuie could be shown and who are not, therefore, included in 
this series In these three patients rapid heart and rapid blood flow were 
critically changed by treatment but they did not show heart disease otherwise 
One such patient was readmitted eight years later with failure (J D in table 
2) One half of our patients showed very low blood pressure or attacks of 
syncope or both The high incidence of such signs of danger has made 
us reluctant to make a prolonged control study for purposes of diagnosis and 
to explore the nature of the disordered circulation when such signs are 
present 

When our proposed criteria and the traditional criteria are considered 
as a whole, it appears that beriberi heart disease is both a myocardial disorder 
and a disease of the nervous system, and comprises no rigid syndrome In 
this we are entirely in harmony with the last published views of Soma 
Weiss,^^ but we think that undue emphasis on the traditional criteria will 
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exclude many cases from recogmtion and treatment When such case 
material as can be found m recent literature is tested by these traditional 
criteria very few cases conform The case material studied by Jolliffe and 
Goodhart “ with regard to the cardiovascular complications of chronic al- 
coholism also did not show acceleration of the circulation or enlargement of 
the right heart as a predominating feature or a late sign 

Summary 

We concur in the opinion of the late Soma Weiss that beriberi heart 
disease is both a disturbance of the myocardium and the nervous system, 
and that it is not a rigid syndrome nor a rare one The following criteria 
are proposed ' ‘ 

Beriberi heart disease may be diagnosed when there is found present 

1 Enlarged heart with normal (sino-auncular) rhythm 

2 Dependent edema 

3 Elevated venous pressure 

4 Peripheral neuritis or pellagra 

5 Non-specific changes in the electrocardiogram 

6 No other cause evident 

7 Gross deficiency of diet for three months or more 

8 Improvement and reduction of heart size after specific treatment or 
autopsy findings consistent with beriberi 

Rapid peripheral circulation and prominence of the right heart are not 
often found in the patients recently diagnosed as beriberi heart disease in this 
country, even though such signs have been regarded as important diagnostic 
criteria Suspected and earl> cases should be subjected to the strict thera- 
peutic control and extensive physiologic study necessary to demonstrate the 
true nature of the disease Late cases, especially those showing low blood 
pressure and syncope, are not suited to such study 

Beriberi heart disease may be found as a complication of other forms 
of heart disease 
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THE TREATMENT OF BRONCHIECTASIS WITH 
CHEMOTHERAPY AND ALLERGY 
MANAGEMENT-^ 

By J Warrick Thomas, M D , F A C P , Richmond, Virginia, H S 
Van Ordstrand, M D ,t Cleveland, Ohio, and 
C Tomlinson, M D , Madison, Wisconsin 

This study iS an evaluation by follow-up examination and questionnaires 
of sulfonamide therapy and allergy management m the treatment of 75 cases 
of bronchiectasis In 13 cases operation was indicated but had been refused 
or postponed by the patient The remainder of the cases were considered 
non-surgical because of minimal or advanced disease, age, general condition, 
or because benefits from allergy management could be anticipated The 
period of observation varied from four months to five years, the majority 
were observed for two years at least Consequently, the report is pre- 
liminary 

Bronchiectasis was first described by Laennec ^ m 1819, but not until 
iodized oil as a radio-opaque medium was introduced by Sicard and For- 
estier" in 1922 did the disease become more widely recognized 

Lobectomy has proved to be the only permanently curative procedure 
Although improved surgical technic, cutting mortality from 60 per cent prior 
to 1929 to less tlian 3 per cent,®'’*’® has extended radical and curative pro- 
cedures to less advanced cases, operation is frequently contraindicated because 
of age, extent of involvement, minimal pathologic lesions, or refusal of 
operation For these patients palliative measures have proved of little or 
no value 

The most obvious feature of bronchiectasis is considered to be inflam- 
mation of the tertiary bronchial tubes and adjacent pulmonary parenchyma 
caused by bacterial infection, which may be secondary to many unrelated 
conditions of the respiratory tract That obstruction of a bronchus in addi- 
tion to bacterial infection is necessary in the production of bronchiectasis has 
been repeatedly demonstrated experimentally Howe\er, bronchiectasis does 
not develop from brondiial obstruction in the absence of pulmonary infec- 
tion Lisa and Rosenblatt ” in studying 1 10 autopsies found that the so- 
called bronchial dilatation was actually an epithelialized ca\ ity communicating 
with the bronchus and that these cavities resulted from inflammatoiy' destruc- 
tion of tlie bronchial wall As they pointed out, bronchial obstruction is not 
a mechanical factor in producing bronchial dilatation, but rather it promotes 
infection in the bronchus 

Watson and Kibler • suggested that primary allergic bronchitis ma> be an 
etiologic factor in a large percentage of cases of bronchiectasis The> con- 

* Rt.cci\(.d for pubhcition Jaiutar> 26, 1945 
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tended that allergic swelling of the mucosa and outpouring of tenacious secre- 
tions combined with bacterial infection and poor drainage seemed adequate 
cause for producing atelectasis and, in a variable time, bronchiectasis. Al- 
though Watson and Kibler emphasized the importance of atelectasis, the 
leally significant factor seems to be promotion of infection by obstruction 
and atelectasis and by impairment of function of smaller bronchi and bron- 
chioles such as occurs in bronchial asthma and perennial allergic bronchitis 
Although the cough reflex is initiated by exudate or foreign material in the 
larger bronchi, the smaller branches of the bronchial tree depend upon the 
action of cilia and musculature for expulsion of foreign material The im- 
pairment of this piocess in bronchial asthma and allergic bronchitis increases 
susceptibility to pulmonary infection Undiagnosed bronchostenosis as a 
sequel to pneumonia, broncliitis, whooping cough, influenza, or bronchial 
asthma may be an etiologic factor in the production of bronchiectasis more 
frequently than is realized Perennial allergic bronchitis and bronchial 
asthma are nearly always accompanied by perennial allergic rhinitis which 
frequently predisposes to sinus infection There is some disagreement about 
sinusibs as an etiologic factor in bronchiectasis However, chronic drainage 
of septic material from the sinuses may lead to development of bronchiectasis, 
particularly m persons having bronchial asthma or allergic bronchitis with 
obstruction and impaired function of the smaller bronchi and bronchioles 
Moreover, bacterial sensitivity no doubt plays a large role in the relation of 
allergy and bronchiectasis 

Of 190 consecutive cases of bionchiectasis seen over a five year period 
48 per cent had a major allergy of the respiratory tract In comparison in 
15 of the 75 cases in this senes the only predisposing factor was allergy of the 
respiratory tract In about half of the group witli a history of respiratory 
infection allergy was considered to be a complicating factor Frequently the 
symptoms for a number of years after the initial infection were obviously 
those of allergic bronchitis or sometimes bronchial asthma In 31 cases 
sinusitis was found on the initial examination, or there was a history of pus 
having been found on irrigation of the sinuses, 28 of these had associated 
allergy of the respiratory tract 

Therefoie, since bacterial infection is the fundamental factor m the 
pathogenesis and symptomatology of bronchiectasis and since allergy is an 
associated or predisposing factor in such a large percentage of cases, the most 
logical palliative treatment would include sulfonamide drugs and allergy 
management In the future less toxic and more potent drugs will probably 
replace the sulfonamides Penicillin should be considered m this group of 
newer drugs and used in the treatment of bronchiectasis 

Little appears in the literature concerning sulfonamide drugs or allergy 
management in the treatment of bronchiectasis Watson and Kibler ' were 
the first to point out an allergic factor in the etiology and to suggest allergy 
management in the prevention and treatment In 1941 Van Ordstrand® 
suggested the use of sulfonamides Recently Nor ns ® published lesults in 10 
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cases m which intratracheal and intrabronchial instillations of 5 per cent 
aqueous suspension of- sulfathiazole combined with bronchoscopy resulted in 
definite reduction in daily sputum It was found that the concentration of 
sulfadiazine m bronchial secretions during oral administration was approxi- 
mately 60 per cent of the blood level and was not materially affected by the 
extent of bronchial disease or the amount of expectoration Harris also 
used intrabronchial insufflations of sulfathiazole in a few cases with good 
results Albritten and Flick used sulfanilamide in partial and total resec- 
tions of the lung and believed that the incidence of pleural infection was less 
than when sulfanilamide was not used preliminary to operation Graham,^" 
however, m a series of 23 cases and controls did not find sulfonamides of 
any help 

Material of Study 

Thirty of the 75 patients were men and 45 were women When they 
first presented themselves for treatment, their ages ranged from 4 to 76 
The majority were over 30 years of age (table 1) The age at the onset of 
symptoms varied from infancy to 69 years (table 2) 


Table I 

Age When Patient First Presented Himself for Treatment 


Age 

Patients 

Per Cent 

0- 9 

3 

4 

10-19 

8 

11 

20-29 

8 

11 

10-39 

20 

27 

40-19 

20 

27 

50-59 

11 

14 

60-69 

4 

5 

70-79 

1 

lADLE 11 

Age at Onset 

1 

Age 

Patients 

Per Cent 

0- 9 

28 

37 33 

10-19 

6 

90 

20-29 

12 

16 0 

30-39 

11 

14 23 

40-49 

12 

16 0 

50-59 

4 

5 33 

60-69 

2 

2 66 


, The duration of symptoms ranged from two months to 45 years 
five per cent had symptoms for 10 or more years (table 3) 


T\BLb III 

Duration of S> mptoms 


Duration m \cars 

Lcbb than 1 > r 
1- 4 
5- 9 
10-19 
20-15 


Number o( Paticnu 

6 { S%) 

18 (24%) 

10 (13%) 

20 (27%) 

31 (28%) 


Fifty- 
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The disease varied in severity from minimal to far ad^anced. All 75 
patients gave a history' of cough witli expectoration, which was purulent in 
all but two cases The amount of expectoi ation each 24 hours varied from 
ounce to 32 ounces Fifty-li\e patients expectorated more than two 
ounces eacli 24 hours There was history of frank hemoptysis in 16. Three 
patients had cor pulmonale When first seen 26 had fever, usuallj* low" grade. 
Thirt}* had dyspnea, and 17 had lost weight v 

On initial examination of the chest 67 patients had findings t 3 *pical of 
broncliiectasis Stereoscopic roentgenograms of tlie cliest were highl}" sug- 
gestive of bronchiectasis in 35; in 40 the\" were questionable or negative. 
Lipiodol broncliography established the diagnosis in 55 cases Broncho- 
scopj- w’as done in nearly all of these to rule out ain* obstructive lesion, in 
tliree cases in whicli the bronchograms were negative or not satisfactoiv' 
localization w"as determined b}* detecting the orifice from wdiicli the exudate 
ori^nated The diagnosis was established in the remainder of the cases b\' 
the histor}’, plwsical examination, absence of tubercle kicilli and fungi in 
die sputimi, and stereoscopic and plain films of the chest. 

Table IV 

Localization of Pathologic Process in 37 Cases Determined b>* Broncliograms or Bainchoscopy 

Unilateral , ... 31 

Right, upper lobe . ... I 

Right middle lobe. ..... * 3 

Right lower lobe • • 10 

Lett upper lobe . . .... 0 

Left lower lobe or left lower lobe and lingula . . 17 

Left upper lobe and left lower lobe, . . 1 

Bilateral ... . * • -0 

Lower lobes .... 22 

Lower and middle lobes ... ... 4 

T.\ble V 

TjTie of Bronchial Dilatition 

Fusitonii . , .... ... 31 

Saccular .... . 17 

Fuaitorm and s.iccular . . .6 

Bacteriologic studies of bronclioscopic aspirations in 41 patients revealed 
in order of frequency nonhemolytic streptococcus, Stfcptococcus zwdans, 
hemolytic streptococcus, pneumococcus, fusifonn bacillus and spiroclietes, 
fusifonn bacillus and streptococcus, Xeisscria caiart halts, streptococcus, and 
Staphylococcus albus, and Haemophilus influensee Nonhemolytic strep- 
tococci, Streptococcus z'Didans, and hemolytic streptococcus were found in 
about one half the cases Approximately" one fourth of the entire group 
show ed pneumococci 

Etwlogw Table 6 shows the distribution of cases according to predis- 
posing disease and complication of allergy and sinusitis. Fifty-fi\e of the 
total 75 patients had an associated m.ajor respiratory allergy' including bron- 
chial asthma, perennial allergic broncliitis, and severe perennial allergic 
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Table VI 

Summary of Treatment 


Twenty-Three Cases Treated with Sulfonamides per se, 21 Patients Treated by Allergy 
Management per se, and 31 Patients Treated on a Combined Management of Allergy 
and the Use of Sulfonamide Drugs 


Treatment 

Period 

of 

Observa- 

tion 

Total 

Treated 

Improvement 

No Im- 
provement 

Died 

Total 

Complete 

Marked 

Moderate 

Sulfonamide 

drugs 

4 Months 
to 

4 Years 

1 

23 

1 

22 

■1 

12 

1 

3 

1 

Symptoms 
not 1 
controlled 
with 1 
3 courses 
of 

treatment 


17 Required more than 1 course of 
sulfonamide 

6 Showed improvement after 1 
course of sulfonamides for pe- 
riods from 1-2J years (except 1 

1 observed for 4 months) 

1 1 Had no exacerbations and con- 
tinued to improve during entire 
penod of observation 

1 Had other therapeutic meas- 
ures, 1 e posturaLdrainage 

Allergy 

management 

1 Year 
to 

4J Years 

21 

15 ^ 

1 

1 

4 

5 

6 

5 

1 * 

Cause 

unknown 

8 Showed continued improvement 
of cough for 1-4 years 

7 Had recurrence of symptoms 

3 Recurrences associated with dis- 
continuance of hyposensitiza- 
tion program 

Sulfonamide 

dru^s 

combined 

with 

allergy 

management 

6 Months 
to 

5 Years 

31 

26 

5 

1 

14 

a 

5 

1 

1 

10 Showed no exacerbation 

16 Reported recurrences of symp- 
toms 

Recurrences occurred with dis- 
continuation of allergy program 
and too wide intervals between 
sulfonamide courses 

10 Had continued improvement 
for as longas 4 § > ears 


rhimtis However, of a total of 190 consecutive cases of bronchiectasis 
seen at the Clinic over a five year period 92 had major respiratory allergy of 
sufficient severity to require medical consultation 

The cases following whooping cough or measles were probably com- 
plicated by an undiagnosed bronchopneumonia 

An interesting relationship between sinusitis and allerg\ was noted in 
this study Of 30 cases having definite recurrent or chronic sinusitis, all 
but two had an accoinpanj mg major respiratory allergv coiiMstnig of allergic 
bronchitis or bionchial asthma or both almost alwavs aixonipamcd b> 
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perennial allergic rhinitis Six had seveie peiennial allergic rhinitis without 
other respiratory allergy 

Treatment 

Palliative treatment was used to reduce pulmonary infection to a mini- 
mum and to eradicate any cause of bronchial obstruction in order to produce 
an. asymptomatic phase without cough, expectoration, hemoptysis, or toxicity 
Sulfonamide drugs and allergy management were the chief therapeutic 
measures used 

In general the treatment used was as follows : 

1. Sulfonamide drugs only were used m 23 cases, of whom 19 were non- 
allergic individuals and four had moderately severe allergies consisting of 
perennial allergic rhinitis in three and perennial allergic bronchitis in one 
Sulfathiazole or sulfadiazine was used in most instances, in a few cases 
sulfanilamide or sulfapyridine was used The aveiage “course” consisted of 
7 7 grains of the drug four times daily for four weeks The courses were 
repeated from 0 to 9 times, usually at intervals not less than every three or 
four months In one case direct intrabronchial instillation of sulfathiazole 
was done with remarkably good results 

2 Allergy management only was used in 21 cases in which a respiratory 
allergy was suspected of being an etiologic or complicating factor in the pro- 
duction of symptoms After thorough allergy investigation the therapeutic 
program consisted of avoidance of the important offending allergens in the 
patient’s environment, dietary restrictions, hyposensitization with extracts 
containing the major exciting allergens, and autogenous vaccine incorporated 
in the hyposensitization program where significant sensitivity was manifested 
by mtradermal reactions These measures were followed for periods vary- 
ing from four months to three and one-half years 

3. In the third group of 31 patients a combined treatment of sulfonamide 
drugs and allergy management constituted the chief therapeutic measures 
Postural drainage was used in 59 patients; 11, however, discontinued it 
after a short time because they did not find it beneficial The patients were 
instructed to invert the chest completely for 10 or 20 minutes two or three 
times daily Some were advised to have the foot of their bed raised during 
the night Expectorants were prescribed for use prior to postural drainage 
exercises to aid in the drainage of tenacious sputum For purposes of com- 
parison postural drainage was not advised in 16 cases regardless of the 
amount of expectoration 

Treatment of sinusitis and oral sepsis were instituted to eradicate possible 
foci of infection whenever it was indicated 

General supportive measures such as rest, adequate diet, and vitamins 
were used as indicated to improve general health 

In one case roentgen-ray treatment had been used without benefit 
In several of the 12 patients having fusiform bacilli and spirochetes in 
their sputum, neoarsphenamine.had been used without apparent benefit 
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whole the best results seemed to occur when the two were used simultane- 
ously It was found that in some cases greater improvement occurred after 
allergy management had been instituted than had been experienced with the 
use of sulfonamide drugs alone On the other hand allergy management 
frejiuently gave poor or only fair lesults until sulfonamide drugs were also 
used Whethei or not sulfonamide drugs needed to be used m addition to 
allergy management seemed to depend upon the general health of the patient 
and upon the seventy of his symptoms , however, this was not always true 

Another logical form of treatment to prevent stagnation of bacteria laden 
secretions is postural drainage exercises In the majority of cases it was 
believed to be of definite help in producing temporary symptomatic relief 
In the 16 patients who did not do postural drainage exercises at all, there 
seemed to be no apparent difference m the good results regardless of the 
amount of expectoration The same appeared to be true of those who dis- 
continued It of their own accord after only short periods of trial because 
they did not find it helpful Others served as their own control in this 
variable, since they had carried out vigorous postural drainage exercises for 
a sufficiently long time to obtain maximum relief from this procedure before 
allergy or sulfonamide treatment was instituted 

No control senes is included in this study, it is well known that the dis- 
ease IS chronic and characterized by frequent exacerbations It was believed 
that no senes of cases would be strictly comparable with one whicli included 
so many variables Since at least 75 pei cent had symptoms of bronchiec- 
tasis from five to forty-five years they were their own best controls In 
making comparisons before and after treatment an attempt was made to 
determine the average amount of cough and expectoration that had been ex- 
perienced between exacerbations to see if by controlling complications and 
by treating the pulmonary infection directly with chemotherapy, there would 
be improvement of the chronic symptoms as well as reduction in the. number 
of exacerbations 

It may be concluded that the results of this study indicate that all cases 
having symptoms of bronchiectasis which are nonsurgical should, unless 
otherwise indicated, be given adequate trial on sulfonamide tfierapy and that 
those in which a complicating or etiologic factor is an allergy of the i espira- 
tory tract should be placed on allergy management In the majority of 
cases improvement entailing at least 50 per cent reduction in cough and ex- 
pectoration occurred Exacerbations were frequent in all groups but almost 
invariably if sulfonamide drugs were repeated when symptoms first began to 
return to their former seventy, continued improvement could be maintained 
Likewise, exacerbations occurred often when tlie allergy program was dis- 
continued 

Summary 

1 Of 190 consecutive cases of bronchiectasis it was found that approxi- 
mately one-half had major allergy of the respiratoiy tract A clinical study 
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was made of 75 selected cases of brondiiectasis to evaluate sulfonamide 
therapy and allergy management m treatment In 55 of these cases an 
allergy of the respiratory tract was an etiologic or complicating factor 

2 Twenty-three cases received sulfonamide drugs as the chief or only 
therapeutic measure and were observed for four months to four years 
Twenty-two of these patients showed definite improvement witli reduction 
of cough and expectoration 

3 Twenty-one cases treated chiefly or wholly with allergy management 
were observed for a period of time ranging from one to four and one-half 
years Fifteen of this group showed frank improvement with reduction in 
cough and expectoration 

4 In 31 cases combined allergy and sulfonamide therapy was used 
Twenty-six cases were found to have at least 25 to 100 per cent improve- 
ment in cough and expectoration They were observed for six months to 
five years 

5 Recurrences of symptoms of original severity were frequently noted 
following acute respirator}' infection, cessation of allergy management, or in 
some cases when infrequent courses of sulfonamide drugs ^^ere used 
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CASE REPORTS 


STRBPTOBACILLUS MONILIFORMIS AS A CAUSE OF SUB- 
ACUTE BACTERIAL ENDOCARDITIS; REPORT OF A 
CASE TREATED WITH PENICILLIN * 

By Walsh McDermott, M M Leask, and M Benoit, Nezv Yoi k, N Y 

Human infections with the Strcptobactlhis monihfonms have occuiied either 
following a rat bite,^ or as epidemics of so-called Haverhill fever, presumably 
due to infected milk ® Regardless of source, the clinical picture resulting from 
infections with this organism is one of an acute infection with abrupt onset, and 
characterized by chills, relapsing fever, generalized rash and involvement of 
joints ® In the epidemic form, which is generally milder, there have been no 
deaths, and hence no autopsy material for study has been available'* Deaths 
have occurred from the infection acquired through rat-bite, and a few post- 
mortem examinations are available ® The findings, in general, have been 
similar to those present in other acute bacterial infections, but in two instances 
acute ulcerative endocarditis has been described ** ° In conti ast to those types 
of infection, Stuart-Harns and assoaates m 1935 ^ reported a case of strepto- 
bacillus infection in an 18 year old boy with previous rheumatic heart disease, in 
which the presenting picture was that of subacute bacterial endocarditis We 
have recently encountered a similar case which constitutes the basis foi this 
report 

Reports of Cardtac Involvement Following Rat-Bite In 1916, Blake ^ made 
the first report of the postmortem findings of a case of Sti eptobacilltis monili- 
formis infection following rat-bite The patient was a 67 yeai old woman who 
died after a two week febnie illness She had had no symptoms of heart dis- 
ease, and no cardiac abnormalities were present on physical examination othei 
than a soft systolic apical murmur There were no embolic phenomena, but 
shortly before death the murmur became louder and harsher The Streptobacil- 
lus moniliformis (known at the time as the Streptothiix miens latfi) 'was iso- 
lated from the blood during life At postmortem examination, the heart weighed 
360 gm and the musculature was normal on gross examination On the pos- 
terior cusp of the mitral valve, there was a large (15 by 7 mm ) vegetation which 
had ulcerated through the valve leaflet On microscopic examination, “masses 
of organisms appeanng as long slender bacilli” were demonstrable m necrotic 
areas of the vegetation The aortic, pulmonic and tricuspid valves were normal 
Infarcts of spleen and kidney were present In addition to the endocarditis, a 
subacute myocarditis with microscopic areas of focal necrosis was present Re-* 

* Received for publication September 9, 1944 

From the Department of Medicine, New York Hospital, and Cornell University Medical 
OollcRC 

The sodium salt of penicillin used in the treatment of this patient was obtained from Dr 
Chester S Keefer, Chairman of the Committee on Chemotherapeutics and Other Agents, of 
the National Research Council 
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cently, Horstmann and Arnold, Blake ^ has reported another fatal case of 
Streptobaallus momhformts infection following rat-bite, in ^vhlch the important 
histological finding was this focal myocarditis No endocarditis w^as present 
In 1941, Rountree and Rohan ® reported a fatal infection with Streptobaallus 
monibjoums m a 14 year old girl following contact with a rat Although a 
cardiac murmur had been noted at the age of six, there had been no symptoms 
of heart disease, nor was any evidence of antecedent cardiac disease noted at 
autopsy In addition to the relapsing fever, rash, and joint pains characteristic 
of this infection, endocarditis was evident from the presence of a loud apical 



I'lc 1 Clinical course of patient with subacute bacterial endocarditis caused by 
Streptobaallus momhformts 

systolic murmur, subungual hemorrhages, and signs of an arterial embolus in 
the right leg At postmortem examination, the onij’ cardiac abnorinalitj was a 
large (3 0 cm ) aegctation on the mitral talve which “had ulcerated tlifough the 
cusp onto the upper part of the aentncular wall ” The spleen was greatly en- 
larged and contained numerous infarcts Although two antemortem blood cul- 
tures were sterile, the Sticptobaallus viomhjoriiits was isolated in pure culture 
from the ACgetation on the heart \ahe 

In a footnote in their comprchcnsnc re\iew' of rat-bitc fe\er. Brown and 
Nunemakcr ® state that unpublished autopsj reports of two fatal cases of Sticpto- 
baallus luotiihjorutis infection lia\e been brought to their attention In one, a 
nnocardial abscess was present Since the other is described as “a patient who 
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Table I 


Penicillin Concentration in Oxford Units 


Media 

1 0 

0 1 

05 

01 

001 

Control 

Hours 

4% serum broth 

0 

0 

— 

0 

— 

3-1- 

24 

0 

0 

— 

2 + 

— 

4+ 

48 

0 

0 

— 

44- 

— 

4-1- 

72 

Thi^lycolate 

5% serum 

— 

0 ^ 

0 

db 

2-t- 

2 + 

24 

— 

0 

0 

db 

2-1- 

2 + 

48 

— 

0 

0 

' i-f 

4-h 

34- 

96 

Blood agar plates in- 
cubated under 10% 
C02 for 38 hours 



1 


i 

\ 

24 

0 

0 




34- 

48 

0 

0 



2 + 

34- 

72 

% blood broth incu- 
bated under 10% 
COj for 38 hours 







24 

0 

0 


1 ^ 

l-h 

24- 

48 

0 

< 

0 


I' ■ ' 

±* 

1+t 

24- 

72 


Growth recorded 1 + to 4 + 

* Subculture on serum enriched thioglycolate negative 
t Subculture positive 


had had endocarditis,” it probably resembles the clinical type of subacute bac 
terial endocarditis reported by Stuart-Harns and the present authors 

,Suhacute Bactenal Endocarditis The only published report of this type o 
streptobacillus infection is in the paper of Stuart-Harns and his associates 
Unfortunately, as the emphasis in their report was on the bacteriology of variou 
unusual organisms isolated from patients with endocarditis, the clinical aiK 
pathological findings of the patient with streptobacillus infection are merely sum 
marized m one paragraph 

"Walter Gooding, aged 18, was admitted to Hackney Hospital on 27th Oc 
tober 1934, suffering from subacute bacterial endocarditis He died on 25tl- 
November 1934 and the post-mortem findings were typical of this conditior 
supervening on chronic rheumatic endocarditis An organism, which is of in- 
terest in view of its extreme pleomorphism, was isolated aerobically on three 
occasions during life by blood culture, and appeared, in direct films and cultures 
from the aortic and mitral valves at autopsy The patient’s blood count showed 
a considerable degree of anemia of the secondary type, accompanied by a mod- 
erate polymorphonuclear leucocytosis ” 

From the detailed description of the bacteriology of this organism, there can 
be little doubt that it was the Streptobacillus monihfonms 


Case Report 

P W a 43 year old supervisor of male nurses, was admitted to the medical serv- 
ice of the New York Hospital on March 4, 1944 
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Chief Complaint Fever and weakness of two months’ duration 
Past History The patient had had no significant illnesses other tlian two attacks of 
rheumatic fever at tlie ages of 16 and 30 Both attacks were similar and consisted of 
the development of swollen, painful, red, hot and tender knee and finger joints asso- 
ciated with fever ^ Following the first attack, which had occurred in Ireland, he was 
told tliat he had a heart murmur, but at no time prior to his present illness had he had 
anj symptoms suggestive of heart disease or had he modified his activity in any way 
Present Illness In October 1943 (four months prior to admission to New York 
Hospital) the patient’s wife first noticed that he seemed fatigued and had developed a 
hacking non-productive cough associated with night sweats In December 1943, the 
patient first noticed tliat he was \ery tired each day after work, was having frequent 
copious night sweats, and would have minimal swelling of the ankles only in tlie 
ei ening and unassociated with any cardiac sjTnptoms He stopped work in January 
1944 because of easy fatigability, fever, headache, and stiffness of knee and ankle 
joints During January and February tlie intermittent fever continued (maximum 
of 40 4° C ) and he experienced migratory pains in the knees, toes and fingers with 
no objective evidence of involvement of the joints The onset of these pains would be 
sudden and acute, gradually diminishing over a 24 to 48 hour period With these 
episodes of pain, his temperature would increase to a higher level, and on one occasion 
the tip of the first leff finger was swollen and tender for 48 hours 

During the two week period before admission, he had had an episode of sudden 
severe pain in tlie left upper quadrant which had gradually disappeared over fi^e 
dtiys, and a 24 hour period during which he had had difficultj in “pronouncing n ords ’ 
Although with tlie fever he had noticed cardiac palpitation, he had had no djspnea, 
orthopnea or substernal pain During a four day period which ended one week before 
admission, the patient received 100 gm of sulfathiazole and 170 gm of sulfadiazine 
witliout any noticeable effect upon his sjmptoins The only skin abnormality noted 
during the entire illness was a transient macular rash o\er the right buttock and calf 
which was associated with, and apparently due to the administration of, sulfatlnazole 
Contact xvith Rats The patient ^^as employed m a State Hospital, housed in old 
buildings whicli contained rats Two years before his present illness, anned with a 
broomstick, he had killed a large brown rat in one of tlie buildings He stated that 
he had no! handled the aiiiinal or the contaminated end of the broomstick, and that 
since that time to his knowledge he had had no contact w’lth rats w hatsoei er 

Physical E'laimnalton The patient was a thin, sallow, wcll-de\ eloped middle-aged 
w'liite male who appeared to be chroiiicallj ill but in no distress The respirations 
were rapid but he did not appear to be dispncic There was no orthopnea or cough 
Temperature was 38® C , pulse rate, 112, respiratory rate, 28 Blood pressure was 140 
linn Hg sj stohe and 40 mill diastolic 

There were no petechiae oif tlie mucous ineinbrancs or on the skin, wdncli was 
pale and sallow' On the lateral aspect of the right calf and o\er the right buttock 
there w'erc a few 1 to 2 mm discrete faded pink papules, some of which were ex- 
coriated 

The ejes, ears, nose, mouth and throat were negatne The icins in the neck 
were not distended Accentuated sjstolic arterial pulsations were present Then, 
was no enlargement of the superficial hinpli nodes 

The diest w’as resonant, and the breath sounds were icsicuhi A few distant fine 
rales w ere heard at the left base 

The cardiac impulse was Msible oier the fourth and fifth intcrsinccs on the left 
The heart was enlarged, the left border of dullness extended to tlie anterior axillari 
line in the fifth interspace Tlie sounds were regular m force and rhiihin \t the 
apex, prcsjstolic and sistolic thrills were palpable and a rumbling prc«istolic murmur 
which ended in a high pitched blowing sistolic nmrinur was heard 0\cr the aortic 
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area and down the left sternal border, somewhat lower pitched blowing systolic and 
diastolic murmurs were present There were no thrills ovei the aortic area The 
peripheral signs associated with aortic insufficiency weie present 

The abdomen was flat, neitlier the liver nor the spleen was felt. There was 
marked clubbing of the fingers 

The only abnormalities noted on neurological examination were a slight weakness 
of the left corner of the mouth, and an extensor plantar response of the left great 
toe when the sole of the foot was stroked 

Laboiatory Examinations Blood Hemoglobin was 9 5 gm , red blood cor- 
puscles 2,900,000 per cu mm , white blood corpuscles 14,000 per cu mm , neutro- 
philes 75 per cent (nonsegmented forms 20 per cent) , lymphocytes 20 per cent, large 
mononuclears 2 per cent , eosinophiles 1 per cent 

Urine Yellow, clear, acid, specific gravity 1012, albumin 0, sugar 0, sediment 
occasional white blood'corpuscle 

Blood Cultures Su eptohacillus mondtfonnis was recovered in pure culture on 
11 separate occasions between March 4 and March 16 inclusive Sixteen blood cul- 
tures taken from March 17 to April 7 inclusive were steiile (during penicillin 
therapy) 

Roentgen-ray Examination of the chest on March 4, 1944, showed maiked cardiac 
enlargement with an enlarged left auricle and prominent pulmonary markings due to 
congestion 

Electrocardiogram On admission, before digitalization, there was beginning 
deviation of the electrical axis to the right and minimal splitting of the QRS com- 
plexes Electrocardiograms taken after digitalization and as the disease progressed 
showed evidences of overdigitalization and progressive myocardial damage 

Course of Illness During the first two weeks in the hospital, tlie patient's fever 
continued with daily elevations to 394° C, and embolization of the tips of several 
fingers and toes occurred When it was established that penicillin inhibited the 
streptobacillus in vitro, therapy with this agent was started on the fourteenth hos- 
pital day He received 200,000 Oxford units daily for a period of 21 days The 
material was administered by continuous intravenous drip for tlie first eight days, and 
by the intramuscular route for the succeeding two weeks No heparin was used 
‘ During the first week of therapy, the patient's fever started downward, and during 
the second and third weeks his temperature was only rarely above normal With the 
exception of one conjunctival petechia which appeared the day aftei penicillin was 
started, no definite evidence of further embolization appeared All 16 blood cultures 
taken after the institution of therapy were sterile However, despite the marked 
improvement in tlie signs of the infection, the patient gradually developed cardiac 
failure which was steadily progressive and resulted in death on April 9 

Clinical Diagnosis Rheumatic heart disease wth stenosis and insufficiency of 
mitral and aortic valves, subacute bacterial endocarditis (Stieptobacillus monili- 
formis) 

Autopsy Piotocol Autopsy was performed six hours post mortem There were 
no abnormalities of the skin, eyes, ears, nose, throat or superficial lymph nodes 
There were no adhesions or free fluid in the abdominal cavity There were 1,100 c c 
of fluid in the right pleural cavity and 900 c c in the left pleural cavity There were 
75 cc of fluid in the pericardial cavity The parietal pericardium was gray-white, 
smooth and glistening 

The heart weighed 600 grams The epicardium was glistening, transparent, and 
contained a moderate amount of fat in the coronary sulci The right ventricular 
wall measured 5 mm in thickness The left ventricular wall measured 14 mm in 
thickness The myocardium was red and soft No infarcted areas were seen The 
myocardium of the left ventricle was split, and appeared red with some small yellow 
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areas The tricuspid valve measured 14 cm in circumference, pulmonic 9 cm , mitral 
12 5 cm , and aortic 8 5 cm The tricuspid and pulmonic i alve leaflets appeared 
thickened and stretched On the mitral valve cusp edges there were collections of 
irregular, crumbly, friable material which was fairly adherent The chordae tendineae 
were not thickened or shortened In fact, many of them were stretched, and some had 
ruptured Some of them were also encrusted with vegetations The endocardium 
of the left auricle above tlie posterior leaf of the mitral vahe appeared slightly 
thickened, but no vegetations were present The aortic valve at first glance had the 
appearance of a bicuspid valve This was because two of the commissures of the 
cusps had been destroyed, so that there was practically a total obliteration of the space 
between two of the cusps The valve leaflets were also thickened and encrusted with 
more of tlie vegetations The left circumflex coronarj’ artery had its origin adjacent 
to tliat of tlie right coronary artery 

Mtcroscopic Evamimtioii Section of the mjocardium in the left ventricle showed 
the mj'ofibnls to be hypertrophied and fragmented in many areas Fibrous tissue 
deposition was widespread There were manj focal accumulations of Ijmphocjtes 
around vessels, especially in tlie fibrotic areas 

A section of mj’ocardium stained w'lth Sudan III show-ed a marketl deposition 
of fat in tlie myofibrils underneath the \entncular entlocardmin 

Examination of the other organs disclosed infarcts of the spleen and left kidnej, 
slight arteriosclerosis of the aorta, and tlie characteristic changes of chronic passu e 
congestion in the lungs 

Bacteriology The initial blood culture (March 4) in standard beef-heart-infusion 
broth showed no growtli In a second culture (Marcli 5) in tins same medium, tiiu 
w'liite granular “balls” appeared, resting on the undisturbed sedimented blood cells 
after five days of incubation Gram stams of these colonies, picked up w'lth a long 
slender capillary pipette, showed short chains looped about the blood cells These 
were at first mistaken for cocci, but, on further observations, gram-variable strepto- 
bacilh, diphtheroid and otlier pleomorphic forms were seen All 11 blood cultures on 
this medium taken prior to penicillin tlierapv presented the same findings 

Subcultures of tins “ball” groW’th were made in duplicate on various media, one 
set enriched with blood or serum, the otlier without enrichment The scrophilic 
nature of the organism was evident when good growth and marked pleoinorphism 
occurred in the enriched media whereas all subcultures on unenriched media were 
uniformly sterile Incubation with 10 per cent COo improved growth somewhat, but 
was not essential Transplants were made dailv to ensure viable cultures Loefiler’s 
serum and dextrose-stardi-serum-agar were selected for subsequent cultures The 
former proved Inghlv satisfactorj’ for the development of tlie large disc-likc forms 
referred to bv Klienebergcr as ‘ L ' forms The dextrosc-starch-scrum agar supported 
growth, not onlj of the larger, but also of the pinpoint colonies designated as “L-1 ” 
All of the classical forms of the StrcplobaciUus momlifonms described originallv 
by Schottmuller ® and Blake * and the forms subsequent!} described by Klienebergcr " 
developed on these two media The characteristic marked pleomorphism was shown 
by the presence of long and short filaments with termin.al and sub-tcrminal swcllingc 
sometimes projecting from one side onlv , fragmented forms with the appearance 
streptococci, a v'ariety of diphtheroid club-'haped and coccobacillarv foniT* and an 
occasional “snakc-like’ form 

Postmoitem Cultures Blood cultures taken trom the heart showed no growth 
Cultures from vegetations of mitral and aortic valves were unfortunatelj so hvavilv 
overgrown with E colt and other postmortem invaders that repeated attempts to i«olatc 
Strcptobaallus momltformts proved unsuccessful 

Numerous tv-pical forms, however, were seen m stained contact films a*i aUo in 
stained preparations from suspensions of ground-up tissue from these valves 
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gesting that these organisms were still present, and presumably viable, in tlie heart 
valves at the time of the patient's deatli. 

Pemcilhn Sensihvity In vitro tests of the sensitivity of the organism to penicillin 
were made in enriched media under conditions most favorable for growth Serial 
dilutions of penicillin were incorporated in the various media before inoculation with 
the streptobacillus, and, in every test, a good growth was obtained in the control tube 
The tests were read at (approximately) 24, 48, and 72 hours Although in certain 
media tlie organism will die off if not transplanted after 24 hours, in broth and 
thioglycolate enriched with serum, growth appeared between 24 and 48 hours in the 
higher dilutions of penicillin 

At 72 hours, the organism was completely inhibited by 0 1 unit of penicillin in 
all of the media used This degree of penicillin sensitivity in vitro is of the same 
order of magnitude as is usually found by this technic for most of the non-hemolytic 
streptococci isolated from patients with subacute bacterial endocarditis 

ttlence for Mice Six mice * were inoculated intraperitoneally with amounts 
of culture (seventieth generation) varying from 0 5 to 1 0 c c In three animals tlie 
inoculum was from a 4 per cent serum enriched broth culture, in the otlier three, 
washings from a blood agar slant were used The animals were observed for 44 
days, during which time there was no evidence of artliritis Blood cultures (serum 
broth) on the third, fifth, seventli and seventeentli days, as well as cultures of heart's 
blood on the forty-fourth day, were all sterile Another mouse, which had been in- 
oculated intraperitoneally with 0 5 cc of an actively growing culture (approximately 
the twenty-fifth generation), developed no signs of arthritis and was alive three 
months after inoculation 

Brown and Nunemaker ® emphasize the fact that after repeated passage (400 
generations) on artificial media, the Streptohacilhis momhfojints will lose its 
virulence for mice and will not regain it even after repeated animal passage 
However, they routinely used about the fiftieth generation for the production in 
mice of chronic infection with arthritis and bacteremia Therefoie, it would 
seem that the strain isolated from this patient With a chronic infection was either 
truly avirulent for mice or lost its viruience on artificial media more rapidly 
than IS usual. ' 

Discussion 

The postmortem findings in this pabent weie quite similar to tliose found 
when subacute bacterial endocarditis is caused by the implantation of a non- 
hemolytic streptococcus on a valve previously damaged by rheumatic fever The 
clinical course also was identical with that customarily seen in subacute bacterial 
endocarditis, and quite unlike the usual St? eptobaallvs momltfonnis infection, 
whether acquired through rat-bite, or m the form of Haverhill fever It diifered 
from the usual infection in the insidious onset, the absence of arthritis and the 
absence of a rash (The joint symptoms experienced by the patient were ap- 
parently embolic in origin ) However, this case is quite similar m essential de- 
tails to the case reported by Stuart-Harris and his associates 

Since one form of this markedly pleomorphic organism deceptively resembles 
a gram positive coccus both in culture and in tissue sections, it is possible that 
subacute endocarditis caused by it could be mistakenly regarded as streptococcal 
For this reason, one might expect that the incidence ‘of streptobacillus involve- 

* CFW, a virus-susceptible strain of mice, obtained from Carworth Farms, New City, 
New York 
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ment of previously damaged heart valves is actually more frequent than is re- 
flected by tlie single previous report ^ 

For a detailed description of the biologj' of tins organism, the recent au- 
thoritative monograph of Brown and Nunemaker® should be consulted The 
Streptobacillvs monihjounis is one of the most pleomorphic organisms knovn, 
and depending somewhat upon environmental factors, may appear as round 
bodies whicli simulate a coccus, or as long filaments These may fragment, 
thus simulating chains of bacilli or cocci, or may show vanous fusiform or round 
swellings’ In the strain isolated from our patient, the round coccal forms were 
gram positive, whereas the filamentous forms were gram negative In addition 
to these forms, the streptobacillus can develop into a so-called L-1 or pleuro- 
pneumonia-hke form The exact morphology of this form is obscure because of 
its size, which is sufficiently small to allow passage through filters capable of 
holding back most bacteria On solid media it forms colonies which are micro- 
scopic in size in earlj' grow'th but later become visible macroscopically Some 
controversy exists as to wdiether this L-1 form is a part of the life cycle of the 
streptobacillus or is a s 3 mbiont of it ® Brown and Nunemaker have reviewed 
tlie evidence pro and con, and, m the light of this and their owm experiments, 
conclude that this pleuropneumonia-like microorganism is in fact one stage of 
the life cycle of the streptobacillus They also believe that this L-1 form is the 
essential structure upon which the streptobacillus depends for survival, and that 
the organism usually exists in tins L-1 form in infected human and animal tissues 

The streptobacillus wll not grow in meat infusion broth unless it is enriched 
with serum or asatic fluid For this reason, as emphasized by .Brown and 
Nunemaker, in patients w’lth streptobacillus infections of the rat-bite or Ha^ erhill 
type, blood cultures taken by’ the usual routine technics are seldom positive The 
relative ease wnth -which positive blood cultures w ere obtained from this patient is 
probably due to the fact that bacterial endocarditis was present, a lesion which 
usually makes positive cultures more readily obtainable than from bacteremias 
of other sources The enrichment supplied to the primary’ cultures by the pa- 
tient’s ow’n serum may have played some part, however, since all transplants 
from the original cultures to identical media which did not include this factor, 
w'ere umfonnly sterile 

Various chemotherapeutic agents have been used in the treatment of strcpto- 
bacillus infections of man with indifferent success® There is no c\idence that 
the sulfonamide derivatives exert any therapeutic effect on human or animal in- 
fections with this organism®’®® In a few’ instances of human infection, nco- 
arsphenamme has been tned,®’®®'®® but no definite e\idence of tlierapeutic effect 
was demonstrable, and it exerts no protection against the experimental infection 
in mice®® Brown and Nunemaker and Heilman found that vanous gold prepa- 
rations (sodium aurothiomalate) had a stnking effect on expenmental infections 
m mice of the acute type However, m the chronic tj-pe of experimental infec- 
tion produced by less Anrulent (fiftieth generation) cultures of the streptobacillus 
gold therapy w’as without effect® ” 

It IS, therefore of considerable interest that the streptobaallus isolated from 
this patient with endocarditis was apparently’ inhibited by penicillin both in iitro 
and 111 the patient Unfortunately’, because of tlie lack of \inilciicc for mice 
(by the twenty-fiftli generation), it was impossible to inic^tigatc tnc effects of 
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penicillin on this strain m the experimental animal Because of the existence of 
the L-1 form, more extensive investigations will have to be made before it can be 
concluded with certainty that the SU eptobaallus monthjorims is completely in- 
hibited by penicillin However, further evidence to this effect has been supplied 
recently by Heilman and Herrell,^* who found that mice infected with a young 
culture of streptobacillus all survived the acute infection when treated with 
penicillin In a few of the survivors, arthritis developed, and in opl}^ one of 12 
spleens examined from the treated group, were the organisms obtained by culture 
However, the possibility exists that penicillin may inhibit only the strepto- 
bacillus or “flowering” form of the organism’s life cycle, while allowing the 
hardier L-1 form to survive This question is under investigation at present 
It IS impossible to decide whether tins patient’s endocarditis was significantly 
affected by the penicillin therapy The clinical signs of infection disappeared 
promptly after treatment was begun, but valvular vegetations, m which the or- 
ganisms could be demonstrated by staining, were still present after three weeks 
of therapy It is conceivable that further penicillin therapy might have eradi- 
cated the infection of the valve, had not cardiac failure supervened The de- 
velopment of cardiac failure, which is apparently due for the most part to the 
additional valvular damage caused by the bacterial infection, is not infrequently 
encountered m the sulfonamide or penicillin therapy of bacterial endocarditis, 
and is one of the important limiting factors m such therapy 

Summary 

A case of Streptobacillus momhformu infection is leported, in which the 
clinical and postmortem findings were those of a subacute bacterial endocarditis, 
which had involved heart valves previously damaged by rheumatic fever. The 
literature concerning acute and subacute endocarditis caused by this organism is 
reviewed Evidence that the organism was inhibited by penicillin is presented 
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PRIMARY BRONCHOPULMONARY ASPERGILLOSIS, AN 
OCCUPATIONAL DISEASE * 

By George C Coe, M D , Chicago, Illinois 

Although pulmonary aspergillosis can no longer be considered a rare con- 
dition, in view of the increasing number of cases being reported in the litera- 
ture, its consideration as a disease peculiar to certain occupations has been gen- 
erally overlooked Historically, the first recorded case is attributed to Hughes 
Bennett in 1842 In 1890 Dieulafoy, Chantmesse and Widal described several 
clinical cases in persons engaged as pigeon fatteners m Pans ^ In 1897 Renon 
considered it as a trade disease in persons working as pigeon feeders In this 
occupation the individuals engaged as pigeon stuffers crammed the beaks of the 
birds w'lth a mixture of gram and water from their own mouths and some de- 
veloped a severe form of mycotic pseudotuberculosis He also considered pul- 
monary aspergillosis as a trade disease among the wigmakers who engaged in the 
task of combing the hair wnth rj'e meal to remove the fat * 

I w ish to add another case to the growing literature This case is unique in 
that, as far as I am able to determine, it is the first in the history of this country 
to be heard before the Industrial Commission of a soiereign state and to be de- 
clared as an occupational disease and, therefore, compensable under the laws of 
the state ® 

Casf Report 

Tlie patient D F , male, aged 47 years, was seen bj me on Januarj 7, 1942, and 
presented the following complaints productne cough, shortness of breath and markcil 
weakness of >10 j ears’ duration, and mabilitj to work because of these sjmptonw 
About 10 jears prcMOush he began to cough and whereas at first it occurred onl\ in 
occasional paroxisms, it became progressn ely more seicre so that now it was con- 
stantly present The cough had always been productne, occasionally of a black 
sti caked expectoration, and had neier been associated w’lth hemoptisis Coinci- 
dentally', he began to note some shortness of breath on effort, this, too, became pro- 
gressively w orsc and w as now constant, e\ en at rest These syanpto.ns, togctlicr w ith 
weakness, loss of weight and anorexia, became so scicre that it was difficult for him 
to engage in any w ork im ol\ mg c\ en the slightest effort 

*Rccci\cd for publication September 25, 1944 
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He was employed at the Union Stock Yards m varying capacities for approxi- 
mately 20 years His work at all times brought him into intimate and prolonged 
contact widi animals and with heavy concentrations of dust, the dust of the Yards 
being mixed with that of hay, gram, corn and straw used for the animals Part of 
the time he worked in the animal chutes, in the hog house, as yard master, as animal 
unloader and cattle yardener, etc 

Physical examination levealed a white male who was obviously dyspneic, even 
at rest The face presented a florid cyanosis and audible rhonchi were evident at 
least five feet from the patient The superficial veins of the anterioi thorax were 
prominent and a bilateral respiratory lag was noted Breathing was mainly of the 
abdominal type Tactile fremitus was decreased, hyperresonance was obtained on 
percussion, and sibilant and sonorous rales were audible throughout both lungs The 
heart was not enlarged, blood pressure was 115 mm Hg systolic and 80 mm diastolic 
and pulse 110 per minute * 

Roentgen examination of the lungs showed emphysema with increased pulmonary 
linear striations, especially on the left side, adhesions of the left diaphragm near 
the cardiac apex, pleural thickening m the upper chest on both sides, especially tlie 
left , and massive lung root shadows, especially on the right 

Sputum examination and cultures were made and a typical Aspergillus fuvugaUts 
was isolated The tuberculin patch test was definitely positive and a scratch test for 
Aspergillus fumigatus was questionably positive 

Comment 

The history, physical examination and roentgen-ray study were indicative of 
a far advanced pulmonary fibrotic condition with pleural and bronchial involve- 
ment The clinical picture resembled tliat of tuberculosis, but careful study 
here and elsewhere eliminated this diagnostic possibility because of the repeatedly 
negative sputa for tubercle bacilli and a conspicuous paucity of calcified shadows 
in the roentgenogiam such as are often seen in chronic pulmonary tuberculosis 
Careful questioning elicited the further facts that in June, 1941 he was studied 
at the Hines Veterans Hospital where a diagnosis of pulmonaiy aspergillosis 
was made and treatment instituted 

Proceedings were instituted before the Industrial Commission of the State of 
Illinois on the basis that the pulmonary affliction arose specifically out of the 
nature of the work being done for many years, i e , the disease was peculiar to 
the occupation The case was heard on arbitration on June 8, 1942, and the 
arbitrator’s decision was filed with the Industnal Commission, giving an award 
to the petitioner On review, the Industrial Commission upheld the award ® 

Discussion 

Michaeli, m 1725, first described the genus Aspergillus, of the family Asper- 
gillacae, order Aspergillules, class Ascomycetes* It is a regular inhabitant of 
soil and is frequently isolated from cereal products, unmilled gram, hay and other 
stock feeds, the spores being mingled with grains, seeds and flour Of the man)^ 
species of this mold, only a few are pathogenic Aspergillus jmmgaius is the 
most common offender m infections of the bronchopulmonary tissue® How- 
ever, occasional cases due to Aspergillus mger are reported®*’ Pigeons, ca- 
naries, penguins, ducks and chickens are most often affected Man is relatively 
immune and classic instances are found in certain occupations which involve pro- , 
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longed and intimate contact with grains or birds Thus farmers, feed mill 
workers, and threshers are prone to infection Certain dusts are also impor- 
tant, such as that developed in wig preparation and that produced by sponge 
cleaners who beat dned sponges ^ 

The pnnapal factor in the pathogenesis of the disease in man seems to be 
exposure to repeated massive dosages In such instances, the condihon may be 
primary without any preceding pulmonary disease Under other conditions, 
however, the factor of constitutional or local predisposition may be the deter- 
mining one Not infrequently, therefore, aspergillosis may be engrafted on 
previously diseased bronchopulmonary tissue as a secondary infection Uncon- 
trolled diabetes, dysenterj', enteritis, arrhosis and tuberculosis have been cited 
as predisposing causes,® as well as carcinoma ®> and bronchiectasis ^ As a re- 
sult of such assoaation of diseases, the theory has been advanced that pulmonary 
aspergillosis does not develop in man unless local or constitutional resistance is 
lowered by some preexisting condition That this is not necessarily true is at- 
tested to by the case herein reported and by the number of cases in the literature 
without evidence of any other pulmonar}' disease process 

CONCX,USION 

A case of pnmary pulmonary aspergillosis is herein reported in a man who 
worked at the Union Stock Yards for approximately 20 years As far as can 
be determined, this is the first such case to be tned before the Industnal Com- 
mission of a sovereign state and to be declared an occupational disease 

BIBLIOGRAPHY 

1 Van Ordstrand, H Scott Pulmonary aspergillosis, Cleveland Clin Quart, 19-10, vii, 

66 

2 “Etude sur Taspergillose chez les animaux et chez I’liomme,” Pans, 1897 Quoted b> 

Norris and Landis, Diseases of tlie chest, 1938, W B Saunders Compam, Philadel- 
phia, p 488, and by Van Ordstrand » 

3 Daniel P Ford v Union Stock Yards &. Transit Co , No O D 1767, Industnal Com- 

sion of Illinois 

4 Michaeli Quoted bj Stolow, Alan J Primar> bronchopulmonarj aspergillosis, Jr 

Med Soc New Jersey, 1939, xxxvi, 484 

5 Moolten, Sylvan E A case of bronchopulmonarj' aspergillosis, Jr ML Sinai Hosp, 

1938, V, 29 

6 Hetheringtov, L H Primarj puhnonarj’ aspergillosis, Am Rev Tuberc, 1943, vlvii, 

107 

7 Carmin, G D Secondary aspergillosis superimposed on bronchiectasis, Jr Thoracic 

Surg, 1935, IV, 533 

8 Donaldson, J M, Jr, Kolrtii, C J, and McCorkle, R S Pulmonary aspergillosis, 

Jr Lab and Chn Med, 1942, nnvii, 740 

9 Inampmeier, R H, and Biock, H A Pulmoinrj Tspergillosis in assocntion with 

bronchial carcinoma. Am Rev Tuberc, 1934, nxxv, 315 

10 Edwards, J C A bafiling case of pulinomrv caranoin-i md asptrgillosis New Englird 

Jr Med, 1915, nv, 213 


V 


426 S. BOHARAS AND LEO H. CRIEP 

INTERLOBAR EFFUSION ASSOCIATED WITH CONGESTIVE 

HEART FAILURE 

By S Boharas, M D , and Leo H Criep, M D , 

Pittsbm gh, Pennsylvama 

Pleural effusion is common m congestive heart failiue Occasionally i 
small amount of the fluid may extend into an interlobar fissure from the genera 
pleural space However, interlobar effusion may occur without any fluid ii 
the pleural cavity Only 14 such instances are found in a review of the Iitera 
ture -> '*> ®* '’• The following case is reported to illustrate this unusua 

finding 

Case Report 

A N , a white male, aged 59, was first admitted to the hospital on October 13 
1942, complaining of severe shortness of breath, cough and moderate epigastric pain 
He was well until May, 1942, when effort dyspnea, orthopnea, cough, and ankle edema 
first appeared The symptoms steadily increased in severity Paroxysmal dyspnea 
and bouts of epigastric pain were present for one month before admission 

On physical examination the patient appeared dyspneic and slightly cyanotic 
The respiratory rate was 26 The temperature was 98“ F The jugular veins were 
distended The heart was found to be enlarged on percussion The apical impulse 
was m the anterior axillary line in the sixth interspace The rhythm was regular 
and the rate 140 A soft systolic and a diastolic murmur were present over Ae mitral 
area The systolic blood pressure was 170 and the diastolic 110 Moist rales were 
present at the bases of both lungs The liver was enlarged and tender There was 
moderate edema of the feet and legs 

Laboratoi y Exaimnahon The red blood cell count was 3,910,000 and the hemo- 
globin 80 per cent The white cells numbered 5,300, of which 75 per cent were 
polymorphonuclears, 19 per cent lymphocytes, and 6 per cent monocytes The urine 
contained a trace of albumin and the specific gravity was 1 023 The non-protein 
nitrogen of the blood was 41 mg per 100 cc The blood Wassermann and Kahn 
reactions were negative 

The electrocardiogram revealed a normal sinus rhythm, depressed ST^, inverted 
Tj, a diphasic Tj, elevation of ST^, and moderate left axis deviation 

A flat plate of the chest taken at a distance of six ffeet showed marked enlarge- 
ment of the heart, slight clouding of both lung bases, and a sharply circumscribed 
shadow of increased density on the right side at the level of the interlobar fissure 
(figure 1) It measured 4 by 4 cm On physical examination it was impossible to 
obtain any abnormal signs over the region comparable to the shadow 

Course tn Hospital The patient received 3 grains of digitalis daily between 
October 13 and October 26 inclusive Orthopnea, cough, paroxysmal dyspnea, edema, 
and recurrent epigastric pain persisted for one week At the end of this time, there 
was moderate diuresis and a gradual disappearance of the signs and symptoms of 
congestive failure On October 27, a second roentgenogram revealed that the shadow 
previously noted on the right side had disappeared leaving a slight thickening of the 
interlobar pleura between the upper and middle lobes of the lung (figure 2) The 
patient was discharged on November 18, 1942, free from symptoms except for slight 
effort dyspnea 

The patient was readmitted to the hospital on November 15, 1943, with severe 
dyspnea, cough, and slight edema of tlie lower extremities of three weeks’ duration 

Received for publication September 1, 1944 
From the Medical ScrMCC of the Montcfiorc Hospital, Pittsburgh, Pennsylvania 
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Physical examination revealed basal rales and enlargement of the liver The systolic 
blood pressure was 152 mm Hg and the diastolic 114 mm Hg The heart rate was 
140 and the rhythm regular Soft systolic and diastolic murmurs were present at the 
mitral valve area 

On November 15, a roentgenogram of the chest re\ealed a shadow in the inter- 
lobar space on the right side similar to that of the first admission (figure 3) 



Fig 1 Roentgenogram of diest, October 21, 1943, shows circumscribed shadow of interlobar 

effusion in the right chest 

Between November 15 and November 29 the patient recei\ed 9 grains of ainino- 
ph>Iline daily without influencing the degree of heart failure Roentgen examination 
on December 1 retealed no change in tlie size of the shadow Eighteen grains of 
digitalis were administered betv^een December 1 and December 4 together with 45 
grams of ammonium chloride dailj Tw'O cc of saljrgan were injected intrai enouslj 
on December 4 and December 7 respectndj Following eadi injection tlie patient 
passed about 3,000 cc of urine This ^vas associated with disappearance of tlie signs 
and symptoms of heart failure On December 8 a roentgenogram revealed a marked 
reduction of the shadow' m the right chest (figure 4) The patient was discharged 
on December 23, 1943 

Anatomy^ In order to understand the nature of this condition with its re- 
sultant clinical and roentgenological picture, an understanding of the anatomy of 
the interlobar fissures is important The left lung is divided into two lobes b\ a 
single fissure It begins dorsalh about 5 cm below the apex, about the level of 
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the third rib, and extends downward and ventrally to the diaphragmatic surface 
of the lung The right lung is divided into three lobes by two fissures The 
mam fissure is similar in its position to the fissure in the left lung It separates 
the lower lobe from the middle and upper lobes The other fissure begins in the 
mam fissure on the doisal part of the lung, and extends ventrally, ending at the 
level of the fourth rib It separates the middle from the upper lobe of the lung ® 
Etiology The serous type of interlobar effusion is usually due to a tubercu- 
lous infection of the lung , the purulent type is usually due to pneumonia Other 



Fig 2 Roentgenogram of chest, October 27, 1943, shows disappearance of interlobar effusion 

in the right chest 

\ 

less common causes of interlobar effusion are infections through the chest wall, 
and metastases through the blood or lymph stream from a distant focus of infec- 
tion, such as tonsillitis, scarlet fever, puerperal infection, subphrenic abscess, etc 
Rarely interlobar serous effusion may be due to passive congestion as a result 
of heart failure 

Pathology Necropsy of several reported cases of interlobar effusion asso- 
ciated with heart failure showed that fluid collected in the interlobar space be- 
cause of either local adhesions ® or because of an adhesive pleurisy which obliter- 
ated the entire pleural cavity with the exception of the small space between the 
lobes of the lung ^ The cause of the adhesions was a healed tuberculous lesion 
of the lung in one case ® and unknown in the others ^ 

Climcal Picture It is interesting to note that m almost all of the reported 
cases there was no history of past pulmonary or pleural infection to explain tlic 
presence of pleural adhesions 
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The etiology of the heart disease in the reported cases was hyperthyroidism 
in one,® syphilis in one,® rheumatic fever in one,^ coronary artery disease with or 
without arterial hypertension in five,^* ®' ^ calcification and stenosis of the aortic 
valve, probably degenerative, in one,^ and pericarditis of unknown etiology m one 
case ® It IS clear that interlobar effusion may be associated w ith any type of 
heart disease, and that the prerequisites for its development are congestive heart 
failure m a patient wuth an antecedent, adhesive pleurisy ^ 



Fig 3 Roentgenogram of chest, November 15, 1943, shows shadow m the right cliest 
similar to tliat of one year ago when the patient was m congestnc failure 

Clinically, it is impossible to recognize this condition because there are no 
characteristic signs or symptoms The symptoms are due to congestnc failure 
or to the underljmg heart disease or to both The amount of fluid is usuallj 
too small to produce symptoms or abnormal physical signs Localized dullness 
and diminished breath sounds may occur m unusual instances ® and suggest the 
possibilitj of this condition, but the diagnosis rests upon roentgen examination 
of the patient 

In all of the reported cases, as in our case, the effusion appeared on the right 
side, probablj owing to the fact that fluid usuallj, collects on tin*; side in con- 
gestne failure 

Rociitgnwgiam Interlobar effusion produces a charactenstic roentgen 
shadow The location of the shadow depends upon the site of the fis'^ure, and 
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Upon what part of the fissure is occupied by fluid ” The size and shape of the 
shadow will depend upon the amount of fluid present and upon the degree of com- 
pression of the adjacent lung Interlobar effusion usually causes a dense, sharply 
demarcated, homogeneous shadow. It may be round, oval, spindle-, wedge- or 
band-shaped ® The margins are sharp unless there is thickening of the ad- 
jacent pleura or disease in the adjacent lung 



I'lo 4 Roentgenogram of chest, December 8, 1943, shows a marked reduction of the sli^dow 
in the right chest following the administration of diuretics 

Diagnosis The roentgen shadow of interlobar effusion may simulate the ap- 
pearance of interlobar empyema or of bronchiogenic carcinoma, metastatic neo- 
plasm, pulmonary infarction, pneumonia, gumma or a localized caseatmg lesion 
situated in the region of the interlobar septum ® The differential diagnosis will 
depend upon (1) the general clinical picture of the patient, (2) careful roentgen 
examination, and (3) the response to tlierapy 

A lateral view of the chest may be necessary in differentiating an inlrapul- 
monary lesion from interlobar effusion The lateral view will show that a part 
of the lobe is involved with the lesion ending at the interlobar septum " 

Interlobar effusion due to heart failure will diminish or disappear shortly 
after the administration of a mercurial diuretic or an adequate amount of digitalis 
This change in the shadow coincides with diuresis On the other hand, the 
shadow may reappear with the reaccumulation of fluid, or with additional attacks 
of congestive heart failure In one reported case the shadow recurred and sub- 
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Sided four times * The shortest interval between the initial attack and recur- 
rence was 20 days,* the longest eight years " 

In many of the reported cases, as in our case, the roentgenogram revealed -a 
thickened pleura on the side of effusion, suggesting obliteration of the pleural 
space *’ ^ In one case thickening of the pleura was indicated by the difficulty 
of performing thoracentesis ^ Interlobar effusion may be recognized b)' tapping 
the chest,® but this procedure is usually unnecessary since the diagnosis may be 
made simply by the administration of an effective diuretic 

Conclusions 

Interlobar pleural effusion may be a manifestation of congestive heart failure 
The condition is due to the occurrence of congestive failure in a patient wath an 
old adhesive pleurisy The diagnosis rests on finding roentgenographically a 
dense, sharply circumscribed shadow m the region of an interlobar fissure w'hicli 
disappears following the administration of a mercurial diuretic or digitalis The 
shadow IS apt to reappear with the reaccumulation of fluid in the body 
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HYPERTENSION CAUSED BY RENAL INFARCTION * 

B} S Ben-Asher. M D , Jciscy City. N. J 

Or the numerous experimental imestigations as to the pathogenesis of cs 
scntial hypertension, the work of Goldblatt' is beyond doubt the most out' 

*Rccci\cd for publication July 20, 1944 

From the Medical Department of tlic Fairmount HospiUil, Jersey City, N J 
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standing. In a classical experiment he produced hypei tension in the dog 
constriction of one or both renal arteries with a silver clamp, with a resul 
decrease in the blood flow through the kidney These experiments have 1 
repeated by other investigators with the same result It is believed that 
diminution in renal flow produces hypertension by the secretion of a prei 
substance into the blood by the ischemic kidney Since then a number of 
ports have appeared in the literature describing instances of unilateral infect 
of the kidney causing hypertension Thus, Butler * reported two cases of i 
lateral pyelonephritis with hypertension in cliildren in whom nephrectomy ■ 
followed by the return to normal blood pressure Barker and Walters ® repoi 
five similar cases in ages ranging from 7 to 52 years Richards * reported a < 
of unilateral renal tuberculosis associated with hypertension with a drop of bl 
pressure and relief of symptoms following the removal of the diseased kidnej 

More akin to the Goldblatt experiment are the reports of cases in which 
impediment to the flow of blood caused by a narrowing of the renal arteries 
been responsible for the coexisting hypertension A case of h 3 rpertens 
caused by constriction of the rertal arteries by a lymphosarcoma was repor 
by Blatt and Page ® Persistent hypertension in a five-year-old cliild with 
aneuiysm of the left renal artery was described by Howard, Forbes and Li 
comb ® Koons and Ruch ^ reported a case of hypertension in a seven-year- 
girl in whom a Wilms’ tumor caused a compiession of the renal artery witl 
relief of the hypertension following the removal of the diseased kidney He 
man ® reported a case in which a syphilitic saccular aneurysm with compressi 
and narrowing of the left renal vessels was accompanied by hypertensive vi 
cular disease 

There are two reports in the literatuie describing instances of renal infa 
tion as a cause of hypertension The first report is by Prinzmetal, Hiatt a 
Tragerman® desciibing a case in which hypertension resulted from bilateral rei 
infarction They showed that perfusates from the infarcted kidney of a pati< 
with hypertension contained a pressor substance similar to that which is fou 
in the ischemic kidneys of animals with clamped renal vessels The seco 
report is by Fishberg who described four cases in which embolization of c 
or both renal arteries was followed by a rise in arterial tension 

However, the embolization in tliese five cases occurred at the time, or shor 
after, they came under observation, so that an individual predisposition or a pi 
existing hypertension could not be ruled out The purpose of this report 
to describe a case of hypertension caused by renal infarction in a patient w 
was under observation over a period of 12 years before embolization occurn 
During this period hypertension -was never noted Furthermore, the patic 
recovered with a return to normal blood pressure which, has remained norn 
two years following the infarction 

Case Reeort 

A M , single, white, female, aged 43 years, was admitted to the Fairmount H< 
pital on February 21, 1942, because of severe pain in the right loin and the rig 
lower quadrant of the abdomen 

Past History She had rheumatic fever at the age of 12 and again at the a 
of 16 She was first seen on October 29, 1930, because of palpitation and slig 
dyspnea on exertion Examination disclosed mitral stenosis and insufficiency a 
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an enlarged heart The blood pressure was 130 mm Hg systolic and 76 mm diastolic 
There was no change in her cardiac status until December 10, 1939, when auricular 
fibrillation was noted She was digitalized and felt well on a maintenance dose of 
digitalis until her present illness The blood pressure was normal throughout this 
period 



Fig 1 Intra\ cnou'! urogram showing no function of the right kidncj and iionml 

function of the left kidnc> 

Present Illness Twelve hours before admission, the patient suddenh felt ':c\crc 
pain in the right loin and the right lower quadrant of the abdomen This was fol- 
lowed in a half-hour by \omituig Hie pain, which was described as se\crc and cut- 
ting in cliaracter, began anteriorly and radiated to tlic right costot crttbral region 
It did not radiate to the perineum At times she had pain all o\cr the abdomen For 
the first eight hours there was complete anuria This was followed b\ hematuria 
Ph\ steal examination re\ealcd a wcll-nourislied woman in apparent diMress The 
\eins of tlie neck were distended TIic heart was enlarged to the left- S\«tolic .'•ml 
diastolic murmurs were heard at the apex Tlic second pulmonic sound was louder 
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than the aortic and accentuated. The rhythm was totally irregular The ventricula 
rate was 168, the pulse rate, 126 There were crepitant rales in the bases of hot! 
lungs The abdomen was distended The liver was felt tliree fingers’-breadth belov 
tlie right costal margin The spleen was not felt There was no ascites There wa 
marked tenderness with spasm over the right side of the abdomen, particularly tlii 
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Fig 2 Retrograde pyelogram showing no abnormality of the right pelvis 

and right ureter 


right lower quadrant There was marked tenderness to percussion over the right 
costovertebral angle There was no peripheral edema The temperature was 103.4® 
F. The blood pressure was 130 mm Hg systolic and 80 mm diastolic 

Laboratory The urine showed a specific gravity of 1 030, a 4 plus albumin, 
many red cells and a few white cells The blood count revealed, red blood cells 
4 610,000, hemoglobin 90 per cent, white blood cells 25,000 Differential count 
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Polymorphonuclears mature 72 5 per cent, band forms 6 5 per cent, small mononuclears 
115 per cent, large mononuclears 2 per cent, transitionals 7 5 per cent A blood ex- 
amination on January 22 showed non-protein nitrogen 67 mg per 100 c c and sugar 
130 mg per 100 c c 

Date Laboratory data 

1/21 Urine 4 plus alb , many red cells, few whi^e cells 
1/22 Non-protein nitrogen 70, leukocytosis 

1/23 Excretory urogram left kidney, normal function, right kidney, no function 
1/26 Urine 3 plus alb , many red cells, few white cells 

1/28 Retrograde pyelogram no abnormality of the right pelvis and right ureter 
2/2 Non-protein nitrogen 70, urine 3 plus alb, many red cells 
2/4 Excretory urogram no function right kidne> 

2/14 Non-protein nitrogen 36, urine 2 plus alb, few red cells 

2/19 Urine 1 plus alb , occasional red cell 

2/20 Excretory urogram normal function both kidncjs 

Roentgen-ray examination of the chest on January 22 showed the heart to be 
greatly enlarged and of the mitral tjpe There were haziness and increased densitj’ 
throughout both lung fields 



Fig 3 Graph showing eleiaUon of artcnal pressure following renal infarction, with 

subsequent return to nonnal 


The electrocardiogram showed auricular fibrillation, ventricular extrasj stoles 
depression of ST, and ST, , im erted Tj, Tj and T^ , and right axis de\ lation 
A flat plate of the abdomen did not re\cal anj abnormalities 
Excretory urogram (figure 1) performed on Januarj 23 disclosed normal ms- 
ualization of the left urinary tract but no Msualization of the right side 

Cjstoscopy ivas performed on Januarj 28 There w-as prompt flow of indigo 
carmine with good concentration in fi\e minutes on the left side, but no flow on the 
right side 

A retrograde pjelograni (figure 2) did not show anj abnormalities ot the pchii. 
or ureter of the right kidnc\ 

Coutsc The pain was seierc for the first two da}s and then it liegan to subside 
The tenderness and spasm also became less marked on the third dai 'I he icnipera- 
lure ranged from lOl" to 103 4® F for the first fi\c dajs and then began to Mibside but 
there was a low grade fc\er for the following 15 dajs On the '•iMli da\ folloi.ing 
the infarction, the blood pressure rose to 160 nini Hg sastolic and 100 niin dia«lo)ir 
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The subsequent blood pressure readings are shown m the accompanying graph (figure 

3) 

On February 2 the non-protein nitrogen was 70 mg per 100 c c An intravenous 
urogram on February 4 still showed no function on the- right side On February 16 
the non-protein nitrogen was 36 mg per 100 c c An excretory urogram on February 
20 showed normal function of both kidneys. The patient was discharged improved 
on February 22 The blood pressure has remained normal in the two years following 
the infarction 

Comment 

A diagnosis of renal infarction was made on the basis of sudden severe pain 
in the right loin and right lowei quadrant of the abdomen, followed by hematuria 
in a patient with mitral stenosis and auricular -fibrillation This diagnosis was 
confirmed by an intravenous uiogiam showing no function in the nght kidney, 
and by a retrograde pyelogram showing no abnormalities in the pelvis or ureter 
of the same side On the sixth day following the infarction, the blood pressure 
became elevated to 160 mm Hg systolic and 100 mm diastolic, and reached 180 
mm Hg systolic and 106 mm diastolic on the twelfth day The blood pressure 
remained elevated for 21 days and-tlien returned to its previous level The 
fun'ction of the kidney returned to normal at the same time 

Summary 

A case is presented with mitral stenosis and auricular fibrillation in which 
an embolus in the right kidney resulted in elevation of the arterial pressure The 
blood pressure returned to normal with the disappearance of symptoms of renal 
infarction 
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SPONTANEOUS HEMOPNEUMOTHORAX REPORT OF A CASE 

OCCURRING IN A SOLDIER * 

By John Franklin, Capt , M C , A U S , Hunter Field, Georgia 

The true incidence of spontaneous heinopneumothorax is unkno^\n 
Whereas tlie literature contains reports of sporadic cases, many cases are not 
reported, and man)^ cases are misdiagnosed as hydropneumotliorax, when roent- 
gen evidence of fluid alone is accepted without the benefit of a diagnostic 
thoracentesis In 1937, Hopkins^ collected 43 cases from the literature and 
reported three cases of his own Hartzell - m 1942, reported 40 selected cases 
from the literature and three cases obsen^ed at Cleveland City Hospital during 
the preceding 10 years The apparent rarity of this complication of sppntaneous 
pneumotliorax prompts me to report the following case 

Case Report 

MAH, aged 23, Private First Class, United States Army, was admitted to the 
Station Hospital, Hunter Field, Georgia, on August 27, 1943, complaining of seierc 
upper abdominal and right chest pain The admitting diagnosis was acute cholccjstitis 

Family Hist at y and Past Htstoiy The patient’s mother had pulmonary tubercu- 
losis during the period of the patient’s adolescence The patient was emplojed as a 
potter for tliree years during after-school hours from 1937 to 1940 The atmosphere 
was very dusty and he coughed frequently and experienced frequent epistaxes Two 
jears before admission he had an attack of right pleuritic pain lasting one week which 
w as associated with a slight dry cough, but no chills or fever During the tw'O montlis 
piior to admission the patient complained of pain at the left costal margin, exag- 
gerated by exercise His dispensarj record carried the diagnosis of intercostal neu- 
ralgia No chest roentgenogram w'as taken He had been thin since birtli but cap- 
able of normal physical exertion However, during tlie preiious eight months of 
service this soldier felt under par and fatigpied easilj The chest roentgenogram 
upon induction one j ear prior to admission was reported clear As tlie soldier wms on 
limited service because of frequent attacks of migraine headache, he was not subject 
to strenuous physical exertion 

Present Illuesi The present illness began one w'eek prior to admission when tlie 
patient developed a recurrence of pleuritic pain oier the right anterior chest, similar 
to the pain noted two jears preiiously Pain was so seiere that he sought relief on 
sick call Physical examination at this time revealed the cliest and heart to be nor- 
mal No roentgenogram of the chest wras made The night of adiiiission the paticm 
experienced seicre pain over tlie right anterior chest which radiated to the right upper 
abdominal quadrant and to the right shoulder Breatliing became shallow and difiicult 
and shortlj after this he became nauseated and lomitcd seieral tunes 

Physieal Examination Temperature 100° F Pulse 110 Respirations 30 Blood 
pressure 90 mm Hg sistolic and 70 mm diastolic The patient appeared acuich and 
seriously ill There w’as a marked sallow jellow color to the skin anti pallor ol tnc 
mucous membranes Respirations were rapid, labored and shallow and the patient 
held his right side as he breathed Tlicre was no cough He w is quite thin and 
underw eight 

Significant findings were limited to tlic cliest and aMoincn nic trndica wa*. 
markedly displaced to tlie left There was an inspiratorj hg which iiuolicd the 
entire right chest The intercost.al spaces on the right were distended There .tas 

*Rccci\cd for publication June 10, 1944 
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The subsequent blood pressure readings are shown in the accompanying graph (figure 

3) 

On February 2 the non-protein nitrogen was 70 mg per 100 c c An intravenous 
urogram on February 4 still showed no function on the- right side On February 16 
the non-protein nitrogen was 36 mg per 100 c c An excretory urogram on February 
20 showed normal function of both kidneys The patient was discliarged improved 
on February 22 The blood pressure has remained normal in the two years following 
the infai ction 

Comment 

A diagnosis of lenal infarction was made on the basis of sudden severe pain 
in the right loin and right lowei quadrant of the abdomen, followed by hematuria 
in a patient with mitral stenosis and auiicular .fibrillation This diagnosis was 
confirmed by an intravenous uiogram showing no function in the right kidney, 
and by a retrograde pyelogram showing no abnormalities in the pelvis or ureter 
of the same side On the sixth day following the infarction, the blood pressure 
became elevated to 160 mm Hg systolic and 100 mm diastolic, and reached 180 
mm Hg systolic and 106 mm diastolic on the twelfth day The blood pressure 
remained elevated for 21 days and -then returned to its previous level The 
fun'ction of the kidney returned to normal at the same time 

Summary 

A case is presented with mitral stenosis and auricular fibrillation in which 
an embolus m the right kidney resulted m elevation of the arterial jiressure The 
blood pressure returned to normal with the disappearance of symptoms of renal 
infarction 
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SPONTANEOUS HEMOPNEUMOTHORAX REPORT OF A CASE 

OCCURRING IN A SOLDIER * 

By John Franklin, Capt , M C , A U S , Hunter Field, Georgia 

The tiue incidence of spontaneous hemopneumothorax is unknown 
AVhereas the literature contains reports of sporadic cases, many cases are not 
reported, and many cases are misdiagnosed as hydropneumotliorax, when roent- 
gen evidence of fluid alone is accepted without the benefit of a diagnostic 
tlioracentesis In 1937, Hopkins^ collected 43 cases from the literature and 
reported thiee cases of his own Hartzell- m 1942, reported 40 selected cases 
from tlie literature and three cases observed at Cleveland City Hospital during 
the preceding 10 years The apparent rarity of tins complication of sppntaneous 
pneumothorax prompts me to report tlie following case 

Case Report 

MAH, aged 23, Private First Class, United States AnTi>, w'as admitted to tlie 
Station Hospital, Hunter Field, Georgia, on August 27, 1943, complaining of se\erc 
upper abdominal and right cliest pain The admitting diagnosis was acute cholecj'stitis 

Family History and Past Hisloty Tlie patient’s mother had pulmonary tuberai- 
losis during the period of tlie patient’s adolescence The patient was emplo>ed as a 
potter for three jears during after-school hours from 1937 to 1940 The atmosphere 
was verj dusty and he coughed frequently and experienced frequent epistaxes Two 
jears before admission he had an attack of right pleuritic pain lasting one w'eek w’hich 
was associated w'lth a slight drj' cough, but no chills or feier During the tw'o montlis 
prior to admission the patient complained of pain at the left costal margin, exag- 
gerated by exercise His dispensary record earned the diagnosis of intercostal neu- 
ralgia No chest roentgenogram was taken He had been thin since birth but cap- 
able of normal phjsical exertion However, during the previous eight months of 
service this soldier felt under par and fatigued easily The chest roentgenogram 
upon induction one jear prior to admission was reported clear As tlie soldier was on 
limited service because of frequent attacks of migraine headaclie, he w'as not subject 
to strenuous phjsical exertion 

Present Illness Tlie present illness began one week prior to admission when the 
patient developed a recurrence of pleuritic pain over the right anterior chest, similar 
to the pain noted two vears previouslj Pam was so severe that he sought relief on 
sick call Phj'sical examination at this time revealed the clicst and heart to be nor- 
mal No roentgenogram of tlie chest was made The night of admission, the patient 
experienced severe pain over tlie right anterior chest wliicli radiated to the right upper 
abdominal quadrant and to tlie right shoulder Breathing became shallow and difficult 
and shortlj after this he became nauseated and vomited several times 

Physical Evamination Temperature 100° F Pulse 110 Respirations 30 Blood 
pressure 90 mm Hg sjstolic and 70 nim diastolic The patient appeared acutclv and 
seriously ill There was a marked sallow vellovv color to the skin and pallor of the 
mucous membranes Respirations were rapid labored and shallow and the patient 
held his right side as he breathed There was no cough He was quite thin and 
uiidcrw eight 

Signiiicant findings were limited to tlie clicst and abdonitn The iraciica wa*- 
niarkcdlv displaced to the left There was an mspiratorv lag winch involved the 
entire right chest The intercostal spaces on the right were distended Tlicrc was 

• Rccciv cd for publication June 10, 1944 
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increased precordial activity and a pi:ominent cardiac impulse could be seen in the 
fourth and fifth left interspaces at the anterior axillary line The percussion note over 
the right chest was hyperresonant and the normal hepatic dullness was obscured m 
the supine position In the upright position flatness to percussion was present from 
the eighth nb down posteriorly on the right Breath sounds, vocal and tactile fremitus 
were absent over the entire right chest The heart sounds were of good quality 
There was a loud high pitched systolic murmur over the entiie precordium The 
abdomen was held rigidly and deep palpation was resisted The liver could be 
percussed two fingers’ breadtli below the costal margin There was exquisite right 
upper quadrant tenderness 

Laboratory Results A cliest roentgenogram confiimed tlie original clinical im- 
pression of a hydropneumothorax There was complete collapse of the right lung, 
with a fluid level approximating tlie eighth rib posteriorly The tracliea and heart 
were displaced to the left and herniation of the mediastinum had occurred (figure 1) 



Fig 1 Chest roentgenogram taken on admission showing complete collapse of the right 
lung, a fluid level approximating tlie eighth rib m the posterior axillary line, displacement 
of die trachea and heart to the left, and herniation of the mediastinum and right lung due 
to the pressure of the air in the right pleural cavity 

A diagnostic thoracentesis resulted in the removal of air and blood under pressure 
Approximately 700 c c of air were removed and 25 c.c of blood witli a red cell count 
of 3,160,000 and a white cell count of 6,900 The fluid was sterile Smear, culture 
and guinea pig inoculation failed to reveal the presence of acid fast bacilli Pleural 
pressure was not recorded The patient’s red cell count was 4,310,000, with a hemo- 
globin of 11 5 grams and a white cell count of 15,650 The differential revealed a 
shift to the left The urine was normal 
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Course^ and Treatment The patient experienced immediate relief of his res- 
piratory distress with tlie removal of air from the right chest Tliere was a notice- 
able shift of tlie mediastinum toward the midline following this procedure (figure 2A) 
The incipient shock was treated by tlie administration , of intravenous glucose and 
saline followed by two 500 c c transfusions of Tj^ie B blood The "blood pressure 
rose to 105 mm Hg S 3 'stolic and 70 mm diastolic where it remained Morphine i\as 
required only during the first 24 hours to control tlie patient’s pleural pain and anxietj 
The Iner receded above tlie costal margin and the right upper quadrant tenderness 
subsided with the relief of the tension pneumothorax With the return of the medi- 
astinum to the midline, the systolic murmur disappeared A pleural pressure reading 
at this time indicated a pressure of 0 to -|- 5 and 200 c c air were removed to bring 
tlie pressure to atmospheric leiel At no time subsequent!}' did the pleural pressure 
rise above + 5 and sufficient air was remoied from time to time to maintain the mean 
pressure at 0 

On the second hospital day tlie patient’s temperature rose to 104“ F and for two 
da}S tliereafter ranged between normal and 102“ F Thereafter the feier fell by lysis 
and was normal by tlie ninth hospital day Pulse and respirations became normal 
during the same period 

On alternate days beginning on tlie third hospital day, four thoracenteses resulted 
in tlie remoial of a total of 2,700 c c of grossly bloody fluid showing a decreasing red 
cell count from 3,160,000 to 510,000 and a rising relative eosinophile count from 18 
per cent to 43 per cent The fluid white cell count nev er rose above 9,850 In each 
instance die fluid obtained w’as sterile Search for acid fast bacilli w'as made and 
none was found Culture and guinea pig inoculations w ere done b} the Fourth Sen - 
ice Command Laboratories and all results were negative for tuberculosis The pa- 
tient’s originally high blood count probably reflected deh}dration as, following the 
administration of intravenous fluid and despite two transfusions, the red cell count fell 
to 3,780,000 and the hemoglobin to 105 gm This gradually rose to normal with 
the stimulus of a high caloric and high Mtamin diet and supplemental iron At no 
time did tlie patient reveal clinical icterus 

Progressive chest roentgenograms (figure 2) show'cd a decreasing fluid lei el and 
progressive reexpansion of the right lung The lung at the last examination had 
entirely reexpanded, the costophrenic angles w ere clear, and there were no parencln mal 
changes to suggest pulmonaiy' tuberculosis An intraderraal test using second test 
strength (0 005 mg) PPD was negatne after 48 hours The patient was con- 
sidered cured and returned to duly after a period of con\ alesccnce 

Discussion 

Although the equilibrium of increased pleural pressure and lowered blood 
pressure is probably effective in controlling bleeding, the respirator}’ embarrass- 
ment and incipient circulator}' collapse occasioned by the acute and massi\c loss 
of blood in this case, plus the marked mediastinal displacement, forced us to re- 
lieve the pleural tension and replace the blood loss It is diffiailt to estimate 
accuratelj the acute blood loss A total of 2,700 cc of blood} fluid was re- 
moved containing botli serum and whole blood The red cell count of the orig- 
inal fluid removed was comparable to tliat of the systemic blood discounting the 
effect of dehydration from protracted vomiting as well as tlie lo«s of blood \ol- 
ume At the time of the first tlroracentesis there was no clinical or roentgeno- 
graphic evidence of continued bleeding As the patient s bod} weight was abot^t 
57 kilograms, the blood lost was probably in excess of 30 per cent of his blood 
volume estimating the latter at 4"^ liters The acute lo'^s of 30 per cent of one’s 
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Fig 2 (A) Portable roentgenogram taken on the second hospital day following the 

removal of 1100 cc of air from the right pleural cavity showing a decided shift of the 
trachea, heart and mediastinum toward the midhne with a consequent displacement of the 
fluid and rise in the fluid level (B) Portable roentgenogram taken on the fifth hospital 
day afteV the removal of 1,200 cc of grossly bloody fluid showing incomplete reexpansion of 
the right upper lobe and a fall in the fluid level The Jieart and mediastinum are centrally 
located (C) Roentgenogram taken on the sixteenth hospital day showing complete re- 
cxpansion of the right lung except at the extreme right apex where an irregular radiolucent 
area suggests the presence of an emphysematous bleb The right costophrcnic sinus and 
diaphragm are still hazy (D) Roentgenogram taken on the twenty-first hospital day show- 
ing complete rccxpansion of the right lung and complete rcabsorption of fluid The area 
pre\iouslv described at the right apex now appears to be only thickened pleura There arc 
no parenAjmal changes to suggest active pulmonary tuberculosis 
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blood volume is considered the limit beyond which the physiologic mechanisms of 
replacement fail Consequently, tlie replacement of fluid and whole blood i\as 
indicated 

This case falls into the category of those variants m the clinical picture of 
heniopneumotliorax in which the signs and symptoms are referred to the ab- 
domen The presence of right upper quadrant pain and tenderness, radiation 
of pain to the right shoulder, nausea and vomiting, and sallow yellow pallor 
suggestive of icterus was indeed confusing It is interesting to note that the 
admitting diagnosis i\as acute cholecystitis 

The pathogenesis of this instance of hemopneumothorax was not determined 
Despite a strong famil}' histoi^' of tuberculosis and a suggestive past history 
of chionic disease, no evidence of tuberailosis could be found The work of 
Kjaergaard,® Hamman,^ Kirshner ® and others offer many explanations for spon- 
taneous pneumothorax The presence of ruptured emph} sematous blebs has 
been observed in several cases of hemopneumothorax which have come to the 
autopsy table, and pleural bullae also have been demonstrated radiologically 
These constitute a ready source for tlie escape of air into the pleural cavity and 
one needs but postulate the presence of a valve vesicle to explain a tension 
pneumothorax The source of the bleeding may well be from the ruptured 
vesicle itself as Mazzei and Pardal ® have show n these bullae to be richly tos- 
cularized A more likely possibility is that bleeding results from an adliesion 
torn by the traction of the collapsing lung Adhesions are frequent ' and this 
source of bleeding is relatively common m artificially induced pneumothorax 

Summary 

A case of benign spontaneous hemopneumothorax has been presented in 
w'hich the presenting symptoms and signs w’ere referred to the abdomen The 
treatment and probable etiolog)’^ have been discussed 
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MULTIPLE FRACTURES OF RIBS BY COUGH: REPORT 

OF A CASE 

By Oscar Swineford, Jr , M D , F A C P , and John McKinnon, M D , 

U luvet stty, Vit gmia 

I 

Fracture of one or more apparently normal nbs by cough was first 
described by Graves^ m 1834 Tunis “ found 25 cases m the literature in 
1890 Atkinson,® Seihn,* Webb and Gilbert,® and Brewster® added seven 
cases Halhwell,’ Howson,® and Richardson,® each reported four such fractures 
m a single case The report of Sabbione,“ in Italian, was not read Oechsh “ 
found 12 cases in 2,000 patients with pulmonary tuberculosis, an incidence of 
06 per cent Richardson® found 20 cases in 1903 patients witli tuberculosis 
The incidence was 0 8 per cent in incipient, 2 per cent in moderately advanced, 6 5 
per cent in far advanced cases He thinks such fractures are much more com- 
mon than IS generally appreciated. He points out that they are usually small 
linear breaks which are not very obvious in roentgenograms until callus forms 
The symptoms are those of pleurisy and they occur in patients in whom pleurisy 
would be expected He thinks bony decalcification due to tuberculosis is a con- 
tributory factor 

Fractures of ribs by cough have been found in association with “chionic 
bronchitis,” asthma, foreign body in the larynx, and in pulmonary tuberculosis 

The following case is presented because it is the largest number of iibs 
fractured by coughing in a single individual, because there was no demonstrable 
evidence of decalcification nor of bone disease, and because the cough was due to 
simple bronchosinusitis and not to tuberculosis 

Case Report 

A 35 year old housewife had had repeated winter respiratory infections since 
adolescence They had.been particularly troublesome during tlie past four j'ears The 
usual respiratory infections began in November 1943 Several weeks later she had 
an acute pain in the left lower axillary area This had the characteristics of a rather 
severe pleural pain Roentgenograms showed no abnormalities in the chest, nor in 
the nbs, except some thickening of tlie bronchial markings She continued to have 
remissions and exacerbations of the cough, low grade fever, and severe pleural type 
of pain 

Two weeks before admission, our first examination, she developed another severe 
cough w’lth pain in the left lower chest increased by cough and respirations No 
abnormal signs were heard in the chest She began treatment for purulent sinusitis 
of the antra, by lavage, on April 14, 1944 She had had a mild fe\ er for several days 
The pain subsided in a few da>s but the cough persisted 

Three days before admission on April 24, 1944 she had another episode of severe 
pleural pain in the right lower chest In the hospital she w'as found to be very poorly 
nourished She was coughing frequently and vigorously Each cough and eacli 
inspiration produced severe right lower chest pain The respiratory motions were 
splinted on tlie right The eightli right nb area was quite tender A loud pleural 
rub W'as heard under tlie area of tenderness 

* Received for publication July 20, 1944 

From die Department of Internal Medicine, Univcrsitv of Virginia Mcdica! School, 
CharlottesMllc, Va 
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Roentgenogram Of the chest showed transverse fractures of the left sixth and 
seventh and of the right eighth ribs \\ ith callus In addition the left eighth and the 
right tenth ribs were fractured incompletely near the mid-axillary lines The bron- 
chial markings in tlie bases were quite hea^'y suggesting either severe bronchitis or 
early bronchiectasis Roentgenogp-ams of the sinuses showed pansinusitis There 
was no evidence of decalcification of the skull, ribs nor vertebrae Chest films made 
in 1940 and 1930 were available for comparison There was no historj' of injurj 
The serum calcium Avas 10 mg per 100 cc, blood phosphorus 44 rag per 100 cc, 
serum phosphatase 4 4 units The plasma total protein was 6 5 gm per 100 c c. The 
tuberculin test was and had been repeatedly negative Fasting plasma vitamin C was 
1 2 mg per 100 c c The sternal bone marrow show ed no abnormalities A biopsj 
of the right fourth rib show'ed normal cancellous bone 

On June 5 she fractured another nb Films of the chest June 6 showed (figure 
1) SIX calluses and one linear fracture Another fracture on June 9 made a total 
of eight fractures 



Fir 1 Arrows point to the rib fractures with callus formation and to the linear fracturcc 

Roentgen therapj plus la\age of the antra produced marked iinpro\ cincnt in the 
cough and in tlie sinuses The anti a washed clear and were clear in a roentgenogram 
on June 6, 1944 She had had about 150 inulti-Mtainin capsules in six weeks w'hcn the 
seventh and eighth fractures occurred 

Summary and Conclusions 

A case is reported in whicli eight apparcntlv normal nbs were fractured b\ 
cough w’ltliin SIX months The patient had bronchosmusitis She was vciy 
thin There was no evidence of tuberculosis Multi-vatamm thcrapj plus null' 
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m abundance did not prevent additional fractures The symptoms were indis- 
tinguishable from pleurisy A pleuial rub was heard with only one of the last 
four fractures Moderate tenderness over the fracture was the most suggestive 
physical sign Until callus foims only careful search of roentgen films may 
disclose the usually linear breaks. Fractures of ribs by cough are probably more 
frequent than is realized ® They' must be thought of whenever there is pleuritic 
pain plus tenderness The literature is reviewed 
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EDITORIAL 

IMMUNITY AND IMMUNOLOGICAL REACTIONS IN MUMPS 

The etiological agent in mumps was first isolated by Johnson and Good- 
pasture ^ and by Findlay and Clarke " These investigators were able to re- 
produce the disease in monkeys (Macacus) by injecting into the parotid duct 
saliva from human cases of mumps obtained during the first or second day 
of the disease They demonstrated that the agent was a filtrable virus which 
was present in the saliva of the patients and in tlie tissue of the infected 
parotid glands of the monkeys They also found that after recovei^^ the 
monkeys were immune to reinoculation Until recently, however, little was 
know'n as to the mechanism of the immunity, nor w'ere there available specific 
methods of diagnosis or procedures which w'ould determine immunity or sus- 
ceptibility in human beings 

Although mumps is usually a mild infection wuth a very low mortality, 
It IS highly contagious and spreads rapidly w'hen introduced into closed com- 
munities of susceptible individuals such as schools or military establishments 
Under these conditions it causes a serious, if temporarj', loss of manpower, 
particularly in those cases with disabling complications like orchitis or men- 
ingoencephalitis In such situations effective measures of control would be 
of great practical value Recent work by Enders, Kane and their associates 
has contributed materially to this end These investigators ® reproduced the 
disease regularly in monkeys by the method, used by Johnson and Good- 
pasture In parotid glands removed by operation a few' days after inocula- 
tion they demonstrated tlie presence of active virus, often in high concentra- 
tion, even in animals in which little or no enlargement of the parotids was 
evident clinically They w'ere unable to demonstrate the virus in any other 
tissues or organs of the infected monkeys, nor to cause infection or demon- 
strate multiplication of the virus after inoculation by anj other route At- 
tempts to demonstrate virus-neutralizing activity in die pooled serum of con- 
Vcalescent human cases gave somew'hat equnocal results In diree experi- 
ments virus was demonstrated by complement fixation tests in the parotid 
glands of tlie “protected” animals, but the titer was much low'cr than in the 
controls It is probable, therefore, tliat some neutralizing pow er w as present 

By using suspensions of infected parotids as antigen, howe\er, the\ were 
able to demonstrate complement-fixing antibodies m the serum of infected 
monkeys after recoiery m practically c\CTy case In some animals it could 

^Johnson, C D, and Goodpastlre, E W Im cstigations of cuolofr' of muinjjs, Jr 
E\pcr ^Nfcd, 1934, Kj\, 1-19 

= Findlay, G M, and Cl\rke, L P Expcnincntnl protluction of niump^ ni nionkc%< 
Bnt Jr Exper Path, 1934, w, 30S>-313 

sE^DERS, J F,Kanf, L W CoHFS. S, and Lf\tns J H Immunit> sn mi'-npi I 
Expenments with monkos (Macacus mulatta) The dc\cIopmcnt of coiiplcn cnt-fiMiiR anti- 
bod\ following infection and experiments on immunization b\ means o^ inactnaicd airus art’ 
conaailcscent human scrum, Jr Exper Med, 1*145, Ixxxi, 93-117 
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be demonstrated (in low titer) within a few days after inoculation, and in 
most animals it was present in high titer by the end of the second week 
After about one month the titer fell, but in some cases significant amounts 
remained after 10 to 21 months No antibody was found m normal mon- 
keys, but in a few cases antibody appeared in monkeys which had been in 
casual contact with infected animals, although no clinical manifestations 
of infection had been recognized. 

By the same method these workers * demonstrated the regular appearance 
of complement-fixing antibody in the serum of human convalescent cases 
In a few cases it appeared or was present m low titer at the onset of clinical 
manifestations of infection but increased markedly in titer during con- 
valescence In those cases which were tested early, it was absent before and 
(usually) at the onset of the disease, but reached high titers during the 
second and third weeks This persisted in lower titer for months , in three 
of four cases tested it was present two years after the infection 

The reaction appears to be useful in the recognition of atypical cases of 
infection without obvious involvement of the salivary glands In a study of 
51 patients showing clinical manifestations of meningoencephalitis,® positive 
reactions were obtained in all of 17 cases which showed enlargement of the 
salivary glands In 16 of the cases without involvement of the salivary 
glands, positive reactions were also obtained, whereas in 18 others, clinically 
indistinguishable, the reaction was negative, and some other etiological agent 
presumably was concerned 

In most normal individuals without a history of mumps, the complement 
fixation reaction was negative* It was also negative in all of a number of 
cases suffering from other types of infection In some cases, however, a 
positive reaction was obtained although no previous attack of mumps was 
known to have occurred Since all other available evidence indicates that 
the reaction has a high degree of specificity, it seems probable that tliese 
individuals had had an atypical or subclinical attack of the infection That 
this may occur is indicated by observations on a laboratory worker who was 
handling mumps virus and whose complement fixation reaction, previously 
negatne, became positive under observation, although there was no clinical 
evidence of illness 

Since It was found possible to destroy the infectivity of a virus suspen- 
sion without loss of the antigenic power, this material could be used to de- 
termine the presence of cutaneous hypersensitivity in convalescent cases In 
a preliminaiy' study of a small group of normal individuals, intracutaneous 
injection of inactivated virus caused no reaction before infection or during 
the acute phase The reaction became positive m all these cases during con- 

■* Endfbs, J F , CoHFV, S , and Kane, b W Immunity m mumps II The develop- 
ment of complement-fixing antibody and dermal hypersensitivity m human beings following 
mumps, Jr Exper Med , 1945, Ixxxi, 119-135 ttt . /• 

^ Kanf, L W , and Exuers, J r Immunity in mumps III The complement fixation 
test as an aid m the diagnosis of mumps meningoencephalitis, Jr Exper Med, 1945, Ixxxi, 
137-150 
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valescence at intervals varying from one week to three months The ap- 
pearance of a positive reaction was also observed following an inapparent 
infection The hypersensitivity in most instances lasted at least one and 
one-half to two years There was no relationship between the presence of 
complement-fixing antibody in the serum and the cutaneous hypersensitivity 
The latter appeared later in convalescence and in some cases at least persisted 
longer than the complement-fixing antibody In a few cases, however, cu- 
taneous hj'persensitivity failed to develop or disappeared more quickly after 
an attack 

The possibility of active immunization from mumps was also investi- 
gated Monkeys w'ere injected subcutaneously with vurus suspensions in- 
activated by means of formaldehj'de, and two to four weeks later a suspen- 
sion of infectious virus was inoculated into the parotid duct The gland 
was excised fiv'e or six days later, and the occurrence of antigen, and its 
quantity if present, as determined by complement fixation tests, were used 
as criteria of immunity or susceptibility In about two-thirds of the vac- 
cinated animals antigen was either not demonstrable by the metliod used or 
was present in quantities significantly less than in unvaccinated controls 
The authors concluded that the procedure is capable of conferring a sub- 
stantial degree of immunity, and this conclusion seems valid, since the in- 
fecting dose was a large one, not well adapted to demonstrate lesser degrees 
of resistance 

The work which has been briefly rev lewed indicates that the complement 
fixation reaction may hav'e diagnostic value in identifying atypical cases of 
mumps without salivary gland inv'olv ement, and occasionally in differentiat- 
ing mumps from otlier conditions causing enlargement of these glands The 
reaction seems to be as highly specific, but subject to the same limitations in 
its interpretation, as are serologic reactions in other infections 

The immediate practical v'alue of this vv’^ork depends chiefly upon tlic re- 
liability of these measures as aids in the epidemiologic control of the disease 
Manifestly it would be highty important to have means of distinguishing 
immune and susceptible individuals, and if possible of immunizing tlie latter 
Since the immunity following recovery from mumps is usually of long dura- 
tion and high in degree, proof that an individual had passed through an at- 
tack would be strong presumptive evidence of resistance The animal ex- 
periments reviewed suggest that these measures maj serv e this purpose Inn 
definite conclusions can be drawn only from a study of human beings Ex- 
tensive studies along these lines have been undertaken, but at the tunc tliiv 
review was written, only prelnnniarj' statements were available In general 
a positive complement fixation reaction or mtracutaneous test sccni'? to he 
strong presumptive evidence of immunitv, although a few individual'' wlu» 
had shown positive reactions proved susceptible on subsequent cvjiosurc to 
the virus Coiiversel}, a negative reaction constitutes presumptive evidtrii-e 
of susceptibilitv Exceptions also occur, however, and livperscnsitivtnt.''s 
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may gradually disappear It is not yet evident whether these exceptions are 
sufficiently frequent seriously to impair the practical value of the tests 
Little can now be said regarding the immunization of human beings The 
results obtained appear to be sufficiently encouraging to warrant the hope 
that an effective technic can be devised One practical difficulty has been 
dependence on the parotid glands of monkeys as a source of virus The 
other laboratory animals tested were insusceptible, and reported attempts to 
secure growth in tissue cultures and m developing cluck embryos were un- 
successful The final report of these studies will be of great interest 
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Pcmctlhtt Therapy Inchtdtng Tyrothncm and Other Antibiotic Therapy By Johx A 
Kolmer, MD 302 pages, IS X 22 cm D Appleton-Century Co, New York 
1945 Price, $5 00 

This timely monograph is ofltered primarily as a clinical guide to the rational 
use of penicillin and as such is of interest to the physician and dentist However, Dr 
Kolmer describes authoritatively tlie laboratory aspects of the source, production, de- 
tection, and assaying of penicillin, and also its physical, chemical, and pharmacological 
properties The antimicrobial activity of penicillin in vitro and in m\o is discussed 
in detail 

The author has summarized the literature whicli has accumulated concerning 
administration and dosage of penicillin, principles of penicillin therapy, and therapeutic 
effectiveness of penicillin in the prevention and treatment of various diseases He 
has carefully evaluated tlie abundant data on antibiotic therapy and has presented 
It in a stimulating and concise manner compatible with present data and experience 
but at tlie same time raising questions to be answered by further experiment and 
clinical trial 

The author has used the term “antibiotic” in a restricted sense to mean “anti- 
microbial agents produced by living bacteria, yeast, molds and otlier plants” and has 
included a cliapter on tyrothncm, gramicidin S, streptothricm, patulin and chlorophyll 
Each chapter represents a review of a large number of articles, for example, 
the chapter on “Antimicrobial Actnity of Penicillin” includes 95 references Yet 
.tins w'ork IS more than a critical review, because the author goes beyond the present 
familiar substances and suggests the role of future therapeutic agents, such as strep- 
tomycin and penicillin-like antibiotics, in the treatment of disease 

The book is recommended to tlie clinician, bacteriologist, and biological chemist 
as a reference work on the nature of penicillin and a practical clinical guide to penicil- 
lin tlierapy 

M V P 

Sccrctoiy Mcchamsms of the Digestive Glands By B P Babkin, MD, DSc, 
LL D , F R S C Researcli Professor of Phy siology , McGill Unn crsity% Montreal, 
Canada, formerly Professor of Physiology', McGill Unncrsity of Odessa, Russia 
and in Dalhousie University, No\a Scotia, Canada 900 pages, 16x24 an 
Paul B Hoeber, Inc , New York Price, $12 75 

The purpose of the author in presenting this \olume is, according to the preface 
to describe tlie mechanisms imohed in the regulation of the secretory' acti\ity of the 
principal digests e organs under normal conditions and to serve as a physiological 
introduction to tlie pathology and the clinical m\ estigation of the secretory apparatus 
of the alimentary' tract The book is based primarily upon the animal c\pcrim(,nts 
of the author but includes the findings of otlicr in\ cstigators in order to present as 
unified a picture as possible of the present knowledge of secretory mechanisms The 
clinical application of some of tlie experimental work is discussed The first few 
cliapters present general principles correlating structure and function of the «ecrcto’v 
cells of die gastrointestinal tract Photomicrographs and schematic drawings scr\c 
to illustrate the changes which take place during secretory actiMta and during the 
restoration to the presccreton phase 

Follow ing the more general cliapters, specific phases of tlie secretory inechanisni'- 
of tlie -various organs are presented in great detail Sixteen chapters arc rievotc'i *o 
gastric and six to salivary secretion Four chapters are given over to the ho-moncs 
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of the intestinal tract Besides the well established hormones, there is a discussion 
of tlie possible hormone effect of substances such as lipocaic and increten 

The advantages of the somewhat complicated Agren-Lagerlof procedure for 
obtaining samples for gastric analysis and the use of histamine, insulin and the usual 
test meals as stimuli for gastric secretion are discussed in 'a chapter on clinical 
applications The author has pointed out the advantages to be gained by the use of 
each of these stimuli 

This volume contains a wealth of material which is readily available through 
an extensive subject and author index 

Paul B Hoeber, Inc has maintained its usual high standards in the production of 
the volume 

M A A ' 


BOOKS RECEIVED 

Books received during July are acknowledged in die following section As far as 
practicable, those of special interest will be selected for, review later, but it is not 
possible to discuss all of them 

Pidmona)y Tnbet culosis tn the Adult Its Fundamental Aspects By Max Pinner, 
M D 579 pages , 23 X 15 cm 1945 Qiarles C Thomas, Springfield, Illinois 
Price, $7 50 

Revista "Unive)stdad dc Antioquia “ No 70 339 pages , 24 5 X 17 5 cm April and 

May 1945 Umversidad de Antioquia, Medellin-Colombia 

Cajbon Moiioude Its Hazards and the Mechamsm of Its Actwn Public Health 
Bulletin No 290 257 pages, 23X15 cm 1944 Federal Secuiity Agency- 

United States Public Health Service, Washington, D C 

Aigmvos da Polma Cwtl de Sao Paulo 658 pages, 28 X 19 5 cm Decembei, 19 14 
Tip do Gabinete de Investigaqoes, Rua dos Gusmoes, 300 Sao Paulo, Brasil 

Mcniorta dc la Secretaria dc Salubridad y Asistcncta 420 pages, 30x23 5 cm 
1943-1944 Secretaria de Salubridad y Asistencia, Mexico, D F 



COLLEGE NEWS NOTES 

And 'N ow the Future' 

These News Notes are being gathered for tlie September number on V-J Day 
and uppermost in the minds of all of us is the /Future — our personal futures, the 
World future, the American future, the future of our institutions, the future, m par- 
ticular, of the American College of Physicians 

During tlie War the College waived dues and fees of its members serving in the 
armed forces aggregating upward of $85,00000, yet by careful management and 
inspired leadership it has successfully carried on and even increased many of its 
services It has come through tlie war stronger than it entered Classification of 
physicians for military duty, organization of the War-Time Graduate Medical Meet- 
ings for medical officers, conduct of regional meetings all over the United States so 
long as transportation facilities permitted, extension of the postgraduate course pro- 
gram are but a few of the activities of tlie College during the war The journal. 
Annals of Internal Medicine, has been kept on a high plane, with little reduction in 
volume The Executive Offices have functioned efficiently and effectively, with 
courtesy and service to all There has been a steady though somewhat reduced growth 
m membership 

And Now the Future In June, 1945, the Board of Regents directed tlie 
further organization of its educational program under an educational director, work- 
ing under the Regents and the Executive Secretary' It is hoped that bv the time of 
publication of the September issue of this journal the educational director will have 
been appointed and ready to carr>' on The program includes (1) Reestablishment 
of several Research Fellowships, (2) Resumption of annual award of the John 
Phillips Memorial Medal for research alreadj accomplished, (3) Establishment of 
numerous Clinical Fellowships, (4) A marked extension of the postgraduate courses, 
especially to accommodate members returning from military service, (5) A service 
department to aid members retiring from military serv ice to find residencies, assistant- 
ships and/or locations for work The Executiv e Offices will welcome tlie suggestions 
and aid of its entire membership A task vv orth doing must be vv ell done 

Alrcadv the autumn program of postgraduate courses has been organized and 
annc tiiiced Just as soon as conditions permit, the great Annual Sessions and Regional 
Meetings of the College will be resum^ — certainly the possibilities are promising for 
1946 

“All for one and one for all,” age worn though it maj be, is an appropriate 
slogan as we vv ork for the future 


A C P ]MFMnERs IX thf Vrmfd I'ORCtS 

Previouslv reported in these columns have been the names of 1,864 members of 
the American College of Phjsicians commissioned in the armed forces during the war 
Of the new members elected during June, 1945, and published in the Tiilv number 56 
are on militaix dutv These, added to tlie following iievvlj reported admissions, bring 
the total to 1,923, 36^0 of the total members. Fellows and Associates, of the College 

Nevvlv reported admissions 

Sevmour Jerome Grav, Chicago, III (Lieutenant MC, USNR) 

Mvron David Miller, Columbus, Ohio (Surgeon USPHS) 

Walter C Naltv, Fort Bavard, N M (Lieutenant Colonel, MC, \.US1 
Edwin J Rose, Washington, D C (Colonel, MC VUS1 
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Retirements * 

Michael Bevilacqua, Woodhaven, L I , N Y 
Pascal F Lucchesi, Philadelphia, Pa 
James L McCartney, Garden City, N 'Y 
William J Norfleet, Shreveport, La 
William D Reid, Kezar Falls, Maine 
Leonard G Rowntree, Philadelphia, Pa 
Martin Van Buren Teem, Marietta, Ga 

Some of these admissions and discharges are of a considerably passed date, nut 
re only now been reported to the College Members are urged to notify the Ex- 
itive Offices, 4200 Pine St , Philadelphia 4, Pa , promptly of admissions or dis- 
irges, giving dates and clianges of address 


Changes of Address 

Members and subscribers, especially those on military duty, frequently fail to re- 
ve the Annals of Internal Medicine owing to failure to register tlieir changes of 
iress This situation has never been so acute as at present The Medrcal Corps 
the Army and Navy cannot, or do not, always furnish “directory service” for the 
warding of journals, often second class material is destroyed, and not leturned 
the publisher even though the mailing wrapper or envelope bears the insciiption. 
orwarding and return postage guaranteed ” Owing to paper restrictions, publishers 
mot guarantee replacement of undelivered journals Phj'sicians should promptly 
orm their ^societies and the publishers of journals to which they subscribe of address 
mges 


Fund Given to the College for Its Post-War Educational Program 

In the July issue of this journal the Post-war Educational Program of the 
lerican College of Physicians was announced Under an Educational Director, 
: College proposes to expand veiy considerably its program of postgraduate courses, 
reestablish several research Fellowships, to award numerous clinical Fellowships, 
i to assist Its members returning from military and naval service in locating resi- 
icies, fellowships, locations for practice, etc 

Dr Willard O Thompson, F A C P , Chicago, Director of the American College 
Phjsicians’ course in internal medicine at Chicago institutions during October and 
ivember, 1944, has turned over a balance, from unexpended receipts, of $713 30 
be added to the College funds for the promotion of its Post-war Educational Pro- 
im The College itself has appropriated to date a total of $35,000 for tins program 
e College has the experience and the machinery to perform an effective and \altiable 
Aice The extent of that service may be limited only by the amount of funds 
iilable It IS hoped that additional funds will be contributed from other sources, 
iluding Foundations and the manufacturers of ethical drugs and other medical sup- 
es The College program proposes to be one of action and of service, not one of 
re uords 


Gifts to the College LinRAR\ 

Tlie following gifts to the College library of publications In members arc grate- 
ly acknowledged 

Colonel Julicn E Benjamin, FA CP, Fort Deiens Mass — 1 reprint 
Dr Nathan Blumberg, F A C P , Philadelphia, Pa —1 reprint 
Dr R II Felix, FA CP, Washington, DC— -1 reprint 
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Dr Arthur Grollman, F A C P , Dallas, Tex — 19 reprints 
Captain Byron Jay Hoffman (Associate), U S Armj overseas— 1 reprint 
Dr E E Kattwinkel, F A C P , West Newton, Mass —1 reprint 
Dr Louis I Kramer, F A C P , Providence, R I — 1 reprint 
Lieutenant Colonel Robert B Radi, F A C P , St Paul, Minn — 1 reprint 
Dr William S Reveno, F A C P . Detroit, Mich — 2 reprints 
Dr George X Scliwemlein (Associate), Chicago, 111 — 2 reprints 
Lieutenant Commander Qiarles M Thompson (Associate), U S Na\y o\erseas 
— 2 reprints 


Report from the Office of the Surgeon General, U S Army 

Lieutenant Colonel Staige D Blackford, (MC), FA CP, of Charlottesville, Va, 
IS now Chief of the Medical Service at Valley Forge General Hospital, Phoenix\ ille, 
Pa He succeeds Lieutenant Colonel Maurice A Schnitker, (MC), FA CP, of 
Toledo, O , who was gnen an overseas assignment Colonel Blackford spent t\\o and 
a half >ears overseas as Chief of the Medical Service of the 8th Evacuation Hospital 
in North Africa and Italy He was awarded tlie Legion of Merit Before entering 
the Army he was Associate Professor of Internal Medicine at the Unnersity of 
Virginia 

Major Edgar Stillwell Gordon, (MC), F A C P , Madison, Wis , has been pro- 
moted to Lieutenant Colonel 

Major General George F Lull, F A C P , Deputy Surgeon General, ga\ e the 
kejnote address on the occasion of the 170th anniversary of the Armj Afedical De- 
partment on July 27, 1945 After pointing out that today’s ^ledical Department, more 
than one-half million strong, is gearing itself to new high standards m the care of 
American sick and wounded at home and abroad, he added, “We are justifiablj proud 
of our World War II record of returning nearly ninety-se\en of ever> hundred of our 
disabled soldiers to duty” General Lull spoke from Valley Forge, the birthplace of 
the MediCtil Department, founded bj the Continental Congress upon the request of 
General George Washington 

Colonel John B Youmans, (MC), FA CP, Director of tlie Nutrition Duision, 
recently visited various tjpes of prisoner of war camps in the Ninth ScrMce Command 
and made observations on dietarv' needs in relation to kind and amount of work per- 
formed The operation of messes using mainly noncntical and ration-point-frec 
Items w'as studied and the effect of such dietaries on performance and response of 
prisoners was obsen ed 

Centers for corneal transplant operations on suitable cases have been established 
at Valiev Forge General and Dibble General Hospitals Suitable cases will be sent 
to these centers 


Baruch Committee on Physical Medicine 

That the Baruch Committee on Plijsical Medicine, established in 1944 bv Bernard 
M Baruch with a gift of $1,190 000, is achieving vvhollv satisfactorv results is made 
clear in its first annual report recentlv forwarded to the founder bv Dr Frank H 
Kniscn, F A C P , Director of the Committee 

In creating the Committee, Mr Banicli announced that its purpose would be to 
advance and encourage the knowledge and practice of phvsical medicine throughout 
the nation and the world with the special aim of bringing its benefits to disabled vet- 
erans of the war and of assisting in tlicir rehabilitation and restoration to working 
liCcalth and usefulness 

The coniniittce has defined phvsicil medicine as follows “Phvsical nicdicnc is 
that branch of medical science which in conjunction with or succeeding surgery and 
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hospitalization, undertakes the long course of lestoration to working activity by the 
employment of heat, light, water, electricity, massage, manipulation, exercise and 
mechanical devices ” It is said that tlie committee’s activities have caused increasing 
general interest in the field of medicine it fosters and ^growing cooperation and compre- 
hension of it on the part of the public at large 

The medical schools of ten universities and colleges, extending over the United 
States, are participating There is also a fellowship fund of $100,000 for the en- 
couragement of medical students at the various institutions who may plan to make 
pl^ysical medicine their specialty and to devote their professional careers to it Five 
fellowships have already been granted The grants to the different institutions have 
been as follows College of Physicians and Surgeons of Columbia University, $400,- 
000, New York University College of Medicine, $250,000, Medical College of Vir- 
ginia, $250,000 , Massachusetts Institute of Technology, $50,000 , University of Minne- 
sota, $40,000, University of Southern Califoinia, $30,000, Harvard University, $25,- 
000, University of Iowa, $15,000, Washington University of St Louis, $10,000, 
University of Illinois, $15,000, Marquette University, $5,000 Harvard University 
received an additional special grant of $30,000 with which to establish a three-year 
fellowship progiam The grant to Massachusetts Institute of Technology was made 
especially for tlie establishment of a laboratory for the training of Baruch fellows 
and other competent doctors interested in tlie field of physical medicine and for re- 
search and development in electronics in relation to the field 

Approximately fifty scientific papers dealing with different phases of physical 
medicine have been prepared and distributed by coilimittee members 


Army Mcdical Library Seeking Collection of Photographs of Prominent 

Men in American Medicine 

The Army Medical Library desires to obtain the cooperation of prominent Fellows 
of the American College of Physicians in building up its collection of portraits of 
persons prominent in the field of medicine As part of its program to expand this 
collection, it would appreciate receiving autographed photographs, preferably 8 X 10 
inches in size, and unmounted, of each Fellow of the College Photographs should 
be plainly marked on the back with date and name of the subject and should be sent 
to The Director, Army Medical Library, 7th Street and Independence Avenue, S W , 
Washington 25, D C 

The collection now includes some 10,000 photographs and prints of well known 
figures of the past 400 years It is intended that this collection shall be enlarged con- 
tinuously bj securing additional portraits of notable physicians of the past as well as 
those of contemporary worthies Each photograph will be catalogued and carefully 
preserved and made available for reproduction when required 


Colonel William P Holbrook, (MC), FA CP, Chief of Professional Services, 
Ofiice of the Air Surgeon, has been assigned to assist the subcommittee of the Military 
Affairs Committee to carrj on its investigation of alleged overstaffing of medical 
personnel m the Arnij under Senate Resolution 134 Senator Sheridan Downey, (D), 
of California, stated that Colonel Holbrook had been directed to assemble for the 
committee all possible statistics and data dealing with the subject and to have these 
and neccssarj supporting witnesses and recommendations ready for presentation to 
the Military Affairs Committee upon the reassembling of Congress in tlie autumn 


Major Michael Bcvilacqua, (MC), FA CP, will revert to inactive status on 
October 2 He entered the Arm> on July 15, 1942, as a First Lieutenant; his first 
and onh assignment was in the 10th Medical Laboratory, after training and two 
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tours of maneuvers, tlie unit went to Europe in February, 1944 , and there was as- 
signed to the First Army It landed on Normandie Beachhead on D-11 and partici- 
pated in tlie campaigns of Normandie, Northern France, Rliineland, Ardennes and 
Central German} 

Llajor Be^^lacqua was flown to the United States on July 14 and soon thereafter 
was notified of his release from active dut}' He ^\as awarded the Bronze Star Jiledal 
by General Hodges for meritorious serMce and his umt was awarded the Meritorious 
Ser\ ice Unit Plaque for Superior Performance of Duty 


Colonel Henr} Morgan Winans, (MC), F A C P , at present Chief of the Medi- 
cal Service Brooke General Hospital, Fort Sam Houston, Texas, has recentl} re- 
cen ed the honorary degree of Doctor of Law s from Ba} lor Universitv 


Dr Victor F Cullen, F A C P , State Sanatorium, Md , has been made President- 
elect of the National Tuberculosis Association Dr Cullen recently received tlie 
lionoraiy degree of LL D from Mt St Mar}'’s College, Emmitsburg, Md 


Dr Joseph T Roberts (Associate), Washington, D C, made the following 
recent addresses (1) “Experiments on the Role of the Small Blood Vessels in Heart 
Failure, Coronarv Arter} Disease and Heart Pam ’ before the "Washington Heart 
Association (2) “Barbiturate Poisoning’ before the Doctors’ Hospital staff (3) 
“Picrotoxin and Otlier Aspects of Barbiturate Poisoning" before the staff of Anderson 
Clinic 


Dr Herbert T Kell}, FA CP, Philadelphia, Pa, Chairman of the Committee 
on Nutrition of the ^ledical Society of the State of Penns} h ania, addressed the 
Penns}hania Qiautauqua at Mount Gretna, Penns}hania, on July IS, 1945, on “Food 
and Effects,” follow'ed b} an illustrative film 


Lieutenant Colonel John W Shuman, (MC), FA CP, now attached to the 
Wadsworth General Hospital at West Los Angeles, California, has been aw,irded a 
silver plaque by tlie Holhwood Acadenn of Medicine for meritorious service as its 
President, 1937 

Colonel Shuman has been elected an honorar} member of the American Geriatric 
Societ} * 

Dr Hobart A Reimann, F A C P , Professor of Medicine at Jefferson Medical 
College, recently flew to Qiungking w itli six other members of a medical commission 
to aid m combating the cholera epidemic m the Chinese capital The commission 
consists of five doctors and two sanitaiy engineers and was organized b} the United 
Nations Relief and Rehabilitation Administration at the request of the Cliincse Gov- 
ernment and Lieutenant General A C Wedemc}er, commanding U S forces in tlie 
Chinese theater The Chungking epidemic began in June Bv the middle of Julv 
when Dr Reimann left there were over S,000 cases of cholera m the area of the 
Chinese capital 

Lieutenant Colonel Pascal F Lucchesi, (MC), (•\ssociatc), Ins been released 
from active dut} and will resume Ins former work as Superintendent and Medical 
Director of tlie Philadelphia Hospital for Contagious Diseases 

Dr Harold Inman Gosline, F A C P . formerlv of Ossining, X \ , is now As- 
sistant Superintendent and Senior Ps}clnatrist to the New Mexico State Ho'Jp lal a* 
Las Vegas 
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Dr. J C Geiger, F A C P , Director of Public Health, City and County of San 
Francisco, is the recipient of the decoration of the Orden de Vasco-Nunez de Balboa 
of the Republic of Panama, "for distinguished, distinctive and generous services in 
public health given over a long period of time to tlie residents from Panama and to 
Panama, and a living example of the perpetuation and enrichment of Pan-Ameri- 
canism” This decoration is named for Vasco-Nunez de Balboa, the noted Spanish 
traveler, discoverer and historian who pointed out to the world and posterity that tlie 
Isthmus of Panama was the life-line of the American continents ^ 


Colonel Kemp Appointed Dean, Wayne University College of Medicine 

Lt Col Hardy A Kemp, (MC), Secretary of the Army Medical School, Wash- 
ington, D C , a graduate of St Louis University School of Medicine, 1926, and 
formerly Dean of Ohio State University College of Medicine, Columbus, has been 
appointed Dean of the Wayne University College of Medicine, Detroit 


Dr Harry J Perlberg, F A C P , Jersey City, has been elected President of the 
Radiological Society of New Jersey 


Ohio State University College of Medicine Announces Graduate Training 

FOR Veterans 

Ohio State University College of Medicine recently announced a plan for post- 
graduate training, primarily for returning veterans and for interested physicians 
Participants will be required to spend full time in the University Hospital or af- 
filiated institutions of the Medical School for a period of not less than 2 weeks nor 
longer than 3 months, and will be under the direct supervision of a member of the 
faculty who will serve as a counselor 

For additional information, write Dr Bruce K Wiseman. F A C P , Kinsman 
Hall, Ohio State University College of Medicine, Columbus 10, Ohio 


Dr John O Piper, FA CP, of Waterville, Maine, has been chosen Piesident- 
elect of the Maine Medical Association 


Dr Francis G Blake, FACP, and Regent, A CP, was presented witli the 
Charles V Chapin Memorial Award of the city of Providence for 1945 Dr Blake 
IS Dean and Sterling Professor of Medicine at Yale Univeisity He delivered the 
annual Chapin Oration before the local medical society on “Some Recent Advances in 
the Control of Infectious Diseases ” 


Dr Ralph A Kinsella, FACP, St Louis, has been appointed by Governor 
Donnelly to the Missouri Slate Board of Health for a 4-\ear term 


Dr Qarence H Beecher, FACP, will relinquish his Acting Deanship and in 
the future devote his full time to the Professorship of Medicine at the University of 
Vermont College of Medicine Dr William Eustis Brown, Associate Professor of 
Pre\enti\e Medicine at the Unncrsity of Cincinnati College of Medicine, will be the 
full time Dean at the Unncrsitj of Vermont College of Medicine, cffcctnc September 
1 


Dr Mjron D Miller, FA-CP, formerly of Columbus, Ohio, has entered the 
U S Public Health Ser\icc as a regular and permanent olTiccr as of Jul> 16 1945 
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A C P POSTGRADUATE COURSES 

On the inside back co\er page of this issue will be found the complete schedule 
and announcement of the Postgraduate Courses offered by the American College of 
Physicians Numerous advance reservations have been coming in regularly and mem- 
bers are urged to complete registration as far in adi'ance as possible 

The detailed outlines of the courses, facult> personnel, and other announcements 
will appear in the Postgraduate Bulletin which will be sent automatically to all mem- 
bers of the College Non-members can obtain copies of the Bulletin b\ writing to 
the Executive Offices, 4200 Pine St , Philadelphia 4, Pa 

At the lime this notice is being prepared for press, directors of some of the 
courses have not yet sent in tlieir full outlines, and hence they cannot be published in 
this issue However, such outlines as are available follow 

Course No 1 — ^Allerg\ 

(October 8-13, 1945) 

Roosevelt Hospital, New York, N Y 
Robert A Cooke, M D , F A C P , Dn ector 
(Minimal Registration, 25, Maximal Registration, 50) 

Officers of Instruct ton 

Robert A Cooke, MD, FACP, Attending Phjsician and Director, Department 
of Allergy, Roosevelt Hospital 

Horace S Baldwin, M D , Assistant Professor of Clinical Medicine, Cornell Uni- 
versity ^ledical College, Assistant Attending Physician and Chief of Allergy 
Clinic, New York Hospital 

Otelia J Bengtsson, MD, Clinical Assistant, Department of Allergy, Roose\clt 
Hospital 

Lilian A Boker, M D , Assistant Attending in Pediatrics and Clinical Assist.mt 
Department of Allergy', Roose^ elt Hospital 
Walter Brandes, MD, Pathologist, Roose\elt Hospital 

Robert Chobot, D , F A C P , Assistant Professor of Clinical Pediatrics, New York 
Post-Graduate Medical School and Hospital, Columbia Uni\ersit\, Chief of 
Pediatric Allergy, New York Post-Graduate Medical School and Hospital As- 
sistant Chief, AllergA Clinic, Roose\ elt Hospital 
Russell Clark Gro\ e, M D , Associate Surgeon Otolary ngology , Roose\ elt Hospital 
Joseph Harka^y, MD, Associate in ^Medicine Columbia Unncrsity College of Pln- 
sicians and Surgeons, Associate Physician .and Chief of Allergy Clinic Mt Sum 
Hospital, Associate Physician, Montefiore Hospital 
Sclian Heb.ild, MD, Assistant Chief of Allergy Clinic, Roosc\clt Hospital, Senior 
Clinical Assistant in Allergy, Outpatient Department, Mt Sinai Hospital 
Foster Kennedy, MD, Professor of Neurolog\, Cornell Unnersity Medical College, 
Director, Neurological Department; Bcllc\ue Hospital 
Paul Klemperer, M D , Pathologist, Mt SinKi Hospital 

Louis Schwartz, MD, ^ledical Director, Qiief, Dermatoses Section U S Public 
He.allh Service, Bureau of State Services, Bethesda Md 
\\ ill Cook Spain, M D FACP, Qinical Professor of Medicine, New or! Po«l 
Graduate School .and Hospital, Columbia University . Chief of Mlcrgv Clinic .and 
Attending Physician, New York Post-Graduate Mcthcal School and Ho'j)ii d 
Albert Vander Veer D , Consultant in \llerpv and Gnef of Mltrgv Grnc 
Roosevelt Hospital 
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Matthew Walzer, M D , Associate in Medicine, Cornell University Medical C-ollege , 
Attending in Allergy and Chief of Allergy Clinic, Jewish Hospital, Brooklyn 

Although the course in Allergy will be given at the Roosevelt Hospital, tlie faculty 
consists of members of various medical schools and hospitals in New York and the U 
S Public Health Service All important phases of allergy will be covered in lectures 
and clinics on the theoretical and practical aspects of the subject 

This year a special feature is made of colloquia on Friday afternoon and Saturday 
morning In this way small groups will be given an opportunity for free and in- 
formal discussion with various faculty members of assigned topics, and any subject 
riot adequately covered in foimal lectures may be brought up for consideration It 
is requested that registrants indicate their first, second and third choices, and assig^n- 
ments will be made as closely as possible with the expressed choices of the registrants 
A reference list of desirable articles on allergy will be mailed to all registiants 
from the office of the American College of Physicians 


Outhne of Course 


Monday, Octobei 8 
A M Session 
9 00-11 30 Registration 

Fundamentals of Allergy and Allergic Disease 
Dr Cooke 

11 30- 1 00 Allergen Extracts Preparation and Standardization 
Dr Spam 

P M Session 

2 00- 4 00 Skin Testing Methods and Interpretations 
Dr Walzer 

4 00- 6 00 Pathologic Anatomic Aspects of Allergic Disease 
Dr Klemperer 


\ 


Tuesday, October 9 


Asthma 

A M Session 

9 00-11 00 Infective Asthma 
Dr Cooke 

11 00- 1 00 Noil-Infective Asthma 
Dr Spam 

P M Session 

2 00- 4 00 Differential Diagnosis and Treatment of Status Astliniaticus 
Dr Baldwin 

4 00- 6 00 Pathologj' of AsUiina 
Dr Brandes 


JFcdnr^day, Oclobci 10 


A M Session 
9 00-11 00 

11 00 - 1.00 

P M Session 

2 00- 3 30 

3 30- 4 30 

4 30- 6 00 


Allctgic RhmUts 

Seasonal Tjpe (1st session) 

Dr \ ander V cer 
Perennial T>pe 
Dr Spam 

Seasonal Tjpe (2nd session) 

Dr Vandcr Veer,, 

Seasonal Ilaj I'e\cr Spcoinl Problems 
Dr Ilebald 

Sinus Infection ami Allergic Disease 
' Dr Grove 
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Thursday, October 11 
A M Session 

9 00-10 00 Mold Allergy \ - 

Dr Chobot 

10 00-11 00 Pediatric Allergy 

Dr Chobot 

11 00- 1 00 Industrial Dermatoses (Contact Dermatosis) 

Dr Schwartz 

P M Session 

2 00- 4 00 Eczema Diagnosis, Specific and Sj-mptomatic Therapy 
Dr Cooke 
4 00- 6 00 Clinic 

Dr Cooke 


Pnday, Octobci 12 
A M Session 

9 00-11 QO Vascular Allergy, Meniere’s Disease, Migraine 
Dr Harkavy 

11 00- 1 00 Urticaria, Angioneurotic Edema and Gastrointestinal Allerg\ 

Dr Cooke 

P M Session 

2 00- 4 00 Allergy and the Central Nervous System 
Dr Kennedy 

4 00- 6 00 Colloquia i 

I Skin Testing Gastrointestinal Allergy-, Physical Allergy 

Dr Walzer 

II Vascular Allergies Migraine, Meniere’s Disease 

Dr Harkavy 

III Asthma Allergic Rhinitis, Perennial 

Dr Spain 

IV Allergic Rhinitis Seasonal, Alold Allerg\ 

Dr Vander Veer 
V Allergic Dermatoses 
Dr Cooke 


Saturday, October 13 
A M Session 
9 00-12 00 Colloquia 
I 


9 00-10 30 II 

III 

IV 
\ 


Allergy- Clinic 

Allergy Clinic Set-up 

Care of Syringes and Extracts 

Practice in Skin Testing 

Preparation of Extracts — Standardization 

Care of Pollen 

Passne Transfer Tests 

Modification of Extracts 

Drs Hcbald, Boker and Bengtsson 
Rhinological Examination and Diagnosis 
Dr Gro\e 

Pediatric Allc^g^ — ^Mold Allerg^ 

Dr Qiobot 

Principles of Allerg\ Asthma 
Dr Cooke 
Mlcrgic Rhiniti*- 
Dr Vander Ytt,r 
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10 30-12 00 VI Food Allergy Urticaria , Angio Edema 

Dr Chobot 

VII Vernal Catarrh Histamine — Hapamine 
Dr Cooke 

VIII Drug and Serum Allergy 
Dr Harkavy 


Course No 2 — Internal Medicine 
(O ctober 15-27, 1945) 

University of Michigan Medical School and University Hospital 

Ann Aibor, Michigan 

Cyrus C Sturgis, M D , F A C P , Directoi 
(Minimal Registration, 20, Maximal Registration, 50) 

Feel AC P Members, $4000, Non-membeis, $80 00, Military Officers (active), Free 

Office) s of Instruction 

John Alexander, MA, ScD, MD, FACS, Professor of Surgery 
Carl E Badgley, M D , F A C S , Professor of Surgery 

Carl ,D Camp, M D , Professor of Neurology and Chairman of the Department 
Frederick A Coller, MS, M D , FACS, Professor of Surgery and Chairman of 
the Department 

Arthur C Curtis, M D , F A C P , Professor of Dermatology 

Albert C Furstenberg, M D , FACS, Professor of Otology, Chairman of the De- 
partment and Dean of the Medical School 

Fred J Hodges, M D , Professor of Roentgenology and Chairman of the Depaitment 
Norman F Miller, M D , F A C S , Professor of Obstetrics and Gynecology and Chair- 
man of the Department 

Reed M Nesbit, M D , F A C S , Professor of Surgery 

Louis H Newburgh, M D , F A C P , Professor of Internal Medicine 

Mtix M Peet, M D , FACS, Professor of Surgery 

Maurice H Seevers, M D , Professor of Pharmacology and Chairman of the De- 
partment 

Cjrus C Sturgis, MD, FACP, Professor. of Inteinal Medicine and Chairman of 
the Department 

R.ijinond W Waggoner. MD, Profcssoi of Psycbiatrj and Chairman of the De- 
partment ' 

Carl V Weller, MD, FACP, Professor of Pathology and Qiairman of the De- 
partment 

Frank N Wilson, M D , F A C P , Professor of Internal Medicine 
Paul S Barker, M D , Associate Professor of Internal Medicine 
John B Barnwell, M D , Associate Professor of Internal Medicine 
Frank H Bcthcll, M D , F A C P , Associate Professor of Internal Medicine and As- 
sistant Director of Simpson Memorial Institute 
Jerome Conn, M D , F A C P , Associate Professor of Medicine 
Franklin D Johnston, M D , Associate Professor of Intcrn.il Medicine and Seerctarv 
of the Mwlical School 

Richard H L\ons, M D , F A C P , Associate Professor of Internal Medicine 
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H Marvin Pollai d, M D , F A CP , Associate Professor of Internal Aledicine 
John D Adcock, M D , F A C P , Assistant Professor of Internal Iiledicme 
William D Robinson, MD, FA CP, Assistant Professor of Internal Medicine, in 
charge of Rackham Arthritis Research 
Francis F Rosenbaum, M D , Assistant Professor of Internal Medicine 
, Robert A Hettig, M D , Instructor in Internal Medicine ' 

Daniel E Jenkins, M D , Instructor in Internal Medicine 

This program is designed to give a sur\ ey of the recent developments in medicine 
It consists of clinics, ward demonstrations and conferences, witli ample opportunity 
for discussion of the subjects presented 


Oufluie of Course 


Monday, Octobci 15 


A M Session 

8 00- 9 00 

9 00-11 00 


11 00-12 00 

12 00-12 40 
P M Session 

1 30- 2 30 

2 30- 3 30 


3 30- 5 00 
S 00 


Registration Room 2040, University Hospital 
Ward Rounds 

Thyroid Diseases Section A 2NE 
Dr Sturgis 

Diabetes Section B 2NW 

Dr Conn 

Post-war Nutrition Problems 
Dr Robinson 

Motion Pictuie of Selected Medical Topics 

Abuse of Rest in Surgerj' 

Dr Coller 
Demonstrations 

Section A Blood Transfusions 
Section B Artliritis Unit 
Clinical Pharmacological Conference 

Dr Sturgis, Dr Seei ers and the Medical Staff 
Smoker, Wa'4itenaw Country Club 


Tuesday, Octobo 16 
A M Session 
9 00-11 00 Ward Rounds 

Diabetes Section A 

Dr Conn 

Tlnroid Diseases Section B 
Dr Sturgis 

11 00-12 00 Elcctrocardiognpliic Oianges in Mvocardul Infarction 

Dr Wilson 

12 00-12 40 Motion Picture of Selected Medical Topics 
P M Session 

1 30- 2 30 Surgical Ireatinent of Hypertension 

Dr Pcet 

2 30- 3 30 Demonstrations 

Section A Arthritis Unit 
Section B Blood Transfusions 

3 30- 5 00 niectrocardiographic Conference 

Dr ^\ iNon ind tin. Medical Staff 
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Wednesday, Octobei IT 
A M Session 
9 00-11 00 Ward Rounds 

Cardiac Failure Section A 
Dr Lyons 

Hj'pertension Section B 
Di Barkei 

11 00-12 00 Paroxysmal Rapid Heart Action 

Dr Rosenbaum 

12 00-12 40 Motion Pictuie of Selected Medical Topics 
P M Session 

1 30- 2 30 Intiathoiacic Tumois 

Di Alexander 

2 30- 3 30 Demonstrations 

Section A Heart Station 
Section B Tropical Medicine 

3 30- 5 00 X-Ray Medical Conference 

Dr Hodges, Dr Sturgis and the Medical Staff 

Thinsday, Octobei IS 
A M Session 

9 00-11 00 Ward Rounds 

Hypertension Section A 
Dr Barker 

' Cardiac Failure Section B 

Di Lyons 

11 00-12 00 Kidney Function 

Dr Newburgh 

12 00-12 40 /Motion Picture of Selected Medical Topics 
P M Session 

1 30- 2 30 Tuberculosis of the Urinary Tract' 

Dr Nesbit 

2 30- 3 30 Demonstrations i 

Section A Tropical Medicine 
Section B Heart Station 

3 30- 5 00 Medical Staff Conference 

Dr Sturgis and the Medical Staff 

Friday, Oclobci J9 
A M Session 

9 00-11 00 Ward Rounds 

Nephritis Section A 
Dr Newburgh 
Allerg) Section B 
Dr Jenkins 

11 00-12 00 Spontaneous H\poghccmia 

Dr Conn 

12 00-12 40 Motion Picture of Selected Medical Topics 
P M Session 

1 30- 2 30 The Problem of the Positne Serological Test for Syphilis 
Dr Curtis 
2-30- 3 30 Demonstrations 

Section \ Allerg> Clinic 
Section B Ga^lroecopy 
3*30- 5 00 Clinical Pathological Conference 
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Saturday, October 20 
A M Session 
9 00-11 00 Ward Rounds 

Allergy Section A 
Dr Jenkins 
Nephritis Section B 
Dr Ne^^ burgh 

11 00-12 00 Disturbances of Leukopoiesis 
Dr Bethell 


Monday, Octobci 22 ' 

A Session 
9 00-11 00 Ward Rounds 

Peptic Ulcer Section A 

Dr Pollard 

Subacute Bacterial Endocarditis Section B 
Dr Barker 

11 00-12 00 Some Disturbances in the Dynamics of the Circulation 

Dr Ljons 

12 00-12 40 Motion Picture of Selected Medical Topics 
P M Session 

1 30- 2 30 Sinusitis 

Dr Furstenberg 

2 30- 3 30 Demonstrations 

Section A Simpson Institute 
Section B Neurops>chiatric Institute 

3 30- S 00 Surgical-Medical Conference 

Dr Coller, Dr Sturgis and the Medical and Surgical Staffs 

T ucsday, October 23 
A M Session 
9 00-11 00 Ward Rounds 

Subacute Bacterial Endocarditis Section A 
Dr Barker 

Peptic Ulcer Section B 

Dr Pollard 

11 00-12 00 Tuberailosis the Minimal Lesion 

^ Dr Barnw ell 

12 00-12 40 Motion Picture of Selected Medical Topics 
P M Session 

1 30- 2 30 The Djsentcries 

Dr Pollard 

2 30- 3 30 Demonstrations 

Section A Neuropsjdiiatric Institute 
Section B Simpson Institute 

3 30- 5 00 Obstetrical-Medical Conference 

Dr Miller, Dr Sturgis and the Medical and Obsittrical Staffs 

li'idncsday, October 24 
A M Session 
9 00-11 00 Ward Rounds 

Coronarj Arterj Disease Section \ 

Dr Johnston 

Lncr Disease Section B 

Dr Pollard 
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11 00-12 00 Antibiotics 

Dr Adcock 

12 00-12 40 Motion Picture of Selected Medical Topics 
P M Session 

1 30- 2 30 Pain of Spinal Origin 

Dr Badgley 

2 30- 3 30 Demonstrations 

Section A Diet Therapy 
Section B TB Unit 

3 30- 5 00 X-Ray Medical Conference 

Dr Hodges, Dr Sturgis and the Medical Staff 


Thursday, October 25 


A M Session 
9 00-11 00 


11 00-12 00 

12 00-12 40 
P M Session 

1 30- 2 30 

2 30- 3 30 

3 30- 5 00 


Ward Rounds 

Biliary and Liver Disease Section A 
Dr Pollard 

Coronary Artery Disease Section B 
Dr Johnston 
Treatment of Anemia 
Dr Sturgis 

Motion Picture of Selected Medical Topics 

Senescence 
Dr Camp 
Demonstrations 

Section A TB Unit 
Section B Diet Therapy 
Medical Staff Conference 

Dr Sturgis and the Medical Staff 


Fi iday, October 26 
A M Session 
9 00-11 00 Ward Rounds 

Obesity Section A 

Dr Newburgh 
Endocrinology Section B 
Dr Conn 

11 00-12 00 Gastritis 

Dr Pollard 

12 00-12 40 Motion Picture of Selected Medical Topics 
P M Session 

1 30- 2 30 Modern Treatment of Syphilis 

Dr Curtis 

2 30- 3 30 Demonstrations 

Section A Gastroscopy 
Section B Allergy Clinic 

3 30- 5 00 Cluneal Pathological Conference 

Dr Weller and the Medical Staff 


Saturday, October 27 
\ M Session 

0-00-11 00 Ward Rounds 

Endocrinolog\ Section A 
Dr Conn 



COLLEGE XEWS XOTES 


465 


Obesity Section B 

Dr Newburgh 

11 00-12 00 Question Period 

Dr Sturgis and the Medical Staff Room 2330 


Course No 3 — General Medicine 


(October 29 — No\eniber 3, 1945) 
Univcisity of Otcgon Medical School, Potllaiid, Oic 
Homer P Rush, MD, FACP, Dncctor 


(Maximal Registration, 25) 


Gucsti 


Office) s of I)tsh uettoH 


Major Ercell A Addington, MC Barnes Genera! Hospital, Vancouier, W.ish 
Colonel Charles K Berle, MC, FACP, Barnes General Hospital, Vancomer, 
Wash 

Lieutenant Colonel Orlando B Mayer, MC, FACP, Barnes General Hospital, 
Vancom er. Wash 

Major Walter R Nickel MC, Barnes General Hospital Vancouier Wash 
Major William W'^ W'^addell, MC, Barnes General Hospital, Vancou\er, W^nsh 
Colonel Ir\ mg S W''right, MC, FACP, Medical Consultant, Ninth Ser\ ice 
Command, Fort Douglas, Utah 


Uatvostfy of 0)cgon Medical School Faculty 

Da\ id W E Baird, ]M D , F A C P , Dean, Prolessor of Medicine 
John H Benward, M D , Assistant Professor of Pediatrics 
Joseph B Bilderback M D , Professor of Pediatrics, Head of Dept 
T Homer Coffeii, M D , FACP, Clinical Professor of Medicine 
Rudolph M Crommelin, M D , Clinical Instructor in Medicine 
Jojle O Dahl, D, Assistant Clinical Professor of Dermatologj 
Norman A Dai id, M D Professor , Head of Dept of Phamiacologi and Cliiiic.'il 
Instructor in ^ledicine 

W'^eslej E Gatewood, MD, Assistant Clinical Professor of Medicine. 

Leon A Goldsmith, M D , F A C P, Assistant Clinical Professor of Medicine 
Morton J Goodman, M D , Assistant Clinical Professor of Medicine 
Hance F Hanej M D , Professor of Phisiologv 
Carl Heller, M D Clinical Instructor in Mwlicine 

Blair Holcomb, M D FACP \ssistaiit Clinical Professor ol Mtdiciiic 
Charles N Holm.'in, MD Medic il Director of Hospitals 
John J Krjgier, M D Instructor m Medicine 

John H Labadic M D Assistant Oinic,-!! Professoi of Derm »toIog\ and 
Sj phllolog^ 

Doii.ald R Laird M D Assistant Clinic.nl Prolessor of Surgtr\ 

Gm R McCutchan, M D . FACP, Clinicnl Instructor in Medicine 
Fr.nnk R Mount. M D F \ C P , Assist.uit Clinical Profc'-sor oi Medicim. 
Lawrence Noall, MD Assoente Profes'-or of Ortliojiedic Surccrj 
Edwin E Osgood, M D F \ C P , \ssociate Professor oi Medicine llend oi die 
Di\ ision of lixpei imeiitnl Mcnlicinc 
John Pierson M D , Resident in Medicine 
Sl.itthcw C Riddle, M D Associ iic Professor of Meilicinc 
Homer P Rush AID F\CP. \ssocnte Professor of Mcdinnc 


466 


COLLEGE NEWS NOTES 


Lauience Selling, M D , F A C P , Professor of Neurology , Head of the Division 

James T Speros, M D , Assistant Piofessor of Medicine 

Marvin Schwartz, M D , Clinical Instructor in Medicine 

Ben Vidgoff, M D , Clinical Instiuctor in Medicine 

Charles P Wilson, M D , Assistant Clinical Professoi of Medicine 

The purpose of this course is to re\iew specific phases of medicine as it pei tains to 
the Internist This course will be given by membeis of the faculty with the help of 
members from the staff at Barnes Geneial Hospital, and Colonel living S Wright, 
Medical Consultant of the Ninth Service Command 

The program will be arranged to include lectures and informal discussions, i ound 
table meetings, and clinical conferences It is hoped the class will take part in the 
latter both with questions and discussions 

The headquarters hotel will be the Hedthman All meetings will be held at the 
Medical School except for the round table discussions which will be held at the Heath- 
man Hotel and the Tuesday afternoon meeting winch wull be given at Barnes General 
Hospital, Vancou\ er, Washington It is hoped that those planning to come will make 
early hotel reservations The pi ogram this year has been an anged to allow more time 
at noon, adequate time for transportation and shorter periods than last year's course 

Outline of Com sc 

Monday, Octobei 29 

A M Session — Medical School, Library 
Chairman Dr Rush 

8 00- 9 00 Registration and Welcome 

Drs Baird, Selling and Rush 

9 00- 9 40 Psj chosomatic jMedicine 

Dr Selling 

9 40-10 20 Intel prctation of Chest Signs 

Dr Osgood 

10 20-10 30 Intermission 

10 30-11 00 Anemias 

Dr Riddle 

11 00-11 40 The Adrenal 

Dr Rush 

11 40-12 30 Transportation Time 

Heat liman Hotil 

12 30- 1 50 Round Fable Discussion — Treatment of Syphilis 

Drs Dahl, Goodman and Labadie 

1 50- 2 10 '1 ransportatioii Time 
P M Session — Medic,!! School 

Chairman Dr Coffen 

2 10- 3 30 Chnic.nl Conference 

Dr Mount 

3 30- 3 40 Intermission 

3 40- 4 20 M>th of the nnl.irgcd Ucait 
Dr Coffen 
1 20- 5 tHI Rectal Diseases 
Dr I-aird 

7 iti sday October 30 

A M Session— Meiheat School Libnirj 
Chairman Dr Selling 
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9 00- 9 40 Psychosomatic IMeclicinc 
Dr Selling 

9 40-10 20 Hepatitis * 

Colonel Wright 
10 20-10 30 Intermission 

10 30-11 00 Anemias 

Dr Riddle 

11 00-11 40 The Adrenal 

Dr Heller 

11 40 Transportation Time 

Afternoon Session at Barnes General Hospital arranged by Colonel Berle, 
Commanding Starting at 1 30 at the Red Cross Lecture Hall The fol- 
lowing program is subject to change depending upon Army personnel 
Chairman Colonel Berle 

1 30- 2 15 Lesions of the Oral CaMtj as an Aid to Diagnosis 

Major Nickel 

2 IS- 3 00 Clinical Observation in Intestinal Infections 

Major Waddell 

,3 00- 3 45 ^lassne Doses of Penicillin in* the Treatment of Bacterial Cndo- 
tarditis 

Lieutenant Colonel Majer 

3 45 Roentgenologist and Antral Gastritis 

jMajor Addington 
5 00 Tour of Hospital 

IFcdncsday, Octobci 31 

AM Session — Medical School, Libr.iij 
Chairman Dr Riddle 

9 00- 9 40 Headaches 

Dr Selling 

9 40-10 20 Peripheral Vascular Disease’" 

Colonel Wright 

10 20-10 30 Intermission 

10 30-11 00 White Blood Cell Diseases 

Dr Riddle 

11 00-11 40 I he Adrenal 

Dr Heller 

11 40-12 30 rranspoitation Time 

Hcathman Hotel 

12 30- 1 50 Round lable Discussion — Rheumatic Feier 

Drs Rush, Wright, Bildcrback and Osgood 

1 50- 2 10 Transportation Time 

P M Session — Medical School, Librarj 
^Chairman Dr Goldsmith 

2 10- 3 30 Clinical Conference 

Dr Selling 

3 30- 3 40 Intcrinissioii 

3 40- 4 20 Classification of TubcrciiloMs 
Dr Speros 

1 20- 5 00 Mcdic.il Bone Disci'C^ 

Di Noall 


“ Iiiforina! discussion w itli questions 


• 468 


COLLEGE NEWS NOTES 


Thursday, Noveuibei 1 

AM Session — Medical School, Libiaiy 
Chairman Dr Holman 

9 00- 9 40 Heart Tones 

Di Goodman 

9 40-10 20 Unipolar Leads 

Di Sclinaitz 

10 20-10 30 Intermission 

10 30-11 00 White Blood Cell Diseases 

Dr Riddle 

11 00-11 40 The Adrenal 

Dr Heller 

11 40-12 30 Transportation Time 

Heathman Hotel 

12 30- 1 50 Round Table Discussion — Obesity , 

Drs Rush, Vidgoff, Heller and Croniinehn 

1 50- 2 10 Transportation Time 

P Session — Medical School 

Chau man Dr Osgood 

2 10- 3 30 V Clinical Conference 

Dr Osgood 

3 30- 3 40 Intermission 

3 40- 4 20 Classification of Tuberculosis 

Dr Speros 

4 20- 5 00 Medical Bone Diseases 

Dr Noall 

Fuday, Novcmbci 2 

A M Session — Medical School, Library 
Chau man Dr Goodman 

9 00- 9 40 IIe.irt loiies 

Dr Goodman 

9 40-10 20 Unipolar Leads 

Dr Schwartz 

10 20-10 30 Intermission 

10 30-11 00 Hemorrhagic Diseases 

Dr Riddle 

11 00-11 40 The Adrenal 

Dr Heller 

11 40-12 30 1 raiisportatioii Time 

Heathman Hotel 

12 30- 1 50 Roiiiul I.iblc Discussion — Antibiotics 

Drs Osgood Da\i(l and Benward 

1 50- 2 10 'J ransportntion 'I ime 
P M Session — Medical ‘school 

Chau man Dr McCutclian 

2 10- 3 30 Clinical Couferuice 

Dr Gatevooil 

3 30- 3 40 Intermission 

3 40- 4 20 Cor rnlmoiirilt 

Dr Krjgier 

4 20- 5 00 Mcihcil Bone Discas< ' 

Dr Noall 
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Satin day, Novcmbci 3. 

A M Session — Medical School, Librarj - 
Chairman Dr Mount 

9 00- 9 40 The Clinical Approach in the Care of the Chronic Patient 
Dr Holcomb 
9 40-10 20 Acid Ash Diet * 

Dr Wilson 

10 20-10 30 Intermission 

10 30-11 00 Coronarj Disease 

Dr Mount 

11 00-11 40 Diabetes Insipidus 

^ Dr V idgoff 

11 40 Some Observations on the Carotid Sinus Reflex 

Drs Haney and Pierson 


CouRsr No 4 — Rlcent Advances in the Diagnosis and Treatment of 

Cardiovascular Disease 

(November 5-10, 1945) 

Massachusetts General Hospital, Boston, Mass 
Paul D White, M D , F A C P , Dn cctoi 
(Minimal Registration, 30, Maximal Registration, 75) 

Fees A CP Members, $20 00, FTon-nicmbei s, $4000, Military Officers (active), Fret 

Office! s of Instruction 

Donald G Anderson, MD, Research Fellow in Medicine, E\ans Meniorial, Mas- 
sachusetts Memorial Hospitals, Instructor in Medicine, Boston Unnersit\ School 
of Medicine 

William B Bridges, MD, Coniinomi ealth Researcli Fellow, Massachusetts General 
Hospital 

C Sidney Bui well, MD, FA CP Phjsician, Peter Bent Briglmm Hospital, Re- 
search Piofessor of Cluneal Medicine and Dean, Har\ard ^Icdical School 

Mandel E Cohen, M D , Junior Visiting Neurologist, Boston Citj Hospital , In- 
structor in Neurologj, Hanard Medical School 

Lewis Dexter, M D , Associate in Medicine, Peter Bent Brigham Hospital Associate 
m ^ledicine, Har\ard Medical School 

Robert E Gioss, MD, FACS Associate Visiting Surgeon Childrens Hospital 
Associate in Surgerj', Peter Bent Brigham Hospital \ssociatc Professor oi 
Surger\, Har\ard Medical School 

Bin ton E Hamilton M D , F A C P . Consultant in Cardiologj Boston Ciu Hospml 
and Boston LMiig-In Hospital, Instructor in Medicine, Courses for Grsdustes 
Har\ard Medical School 

1 Duckett Jones D , Research Director, House of the Good Sumrinn, \s>.istnnt 
Plusician, ^lassachiisetts General Hospitil, Associate Professor of Artdicinc, 
Harvard Medical School 

Samuel A Levine, MD. FA CP, Phjsician, Peter Bent Briglnm Hospital, \«- 
sistant Professor of Medicine Harvard Malical School 

Robert R Linton M D , F V C S , '\ssoci.atc Visiting Surgeon, M is^achiiscits General 
Hospital; Instructor in Surgerv Harvard Mwhc.al School 

* Infonnal discussion v\ iih questions 
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Benedict Classed, M D , Research Associate, House of the Good Samaritan , Assistant 
m Medicine, Massachusetts General Hospital, Assistant in Medicine, Harvard 
Medical School 

^laurice B Rappaport, E E, Chief Engineer, Electroph>siologic Reseaich, Sanborn 
Company 

Reginald H Smithwick, M D , FACS, Associate V isiting Surgeon, Massachusett‘ 
Geneial Hospital, Instructoi m Surgery, Courses foi Graduates, Harvard Medi 
cal School 

Merrill C Sosnian, MD, Radiologist, Peter Bent Biigham Hospital, Clinical Pro- 
fessor of Radiology, Harvard Medical School 
Howard B Sprague, M D , F A C P , Associate Physician, Massachusetts General 
Hospital, Visiting Ph>sician, House of the Good Samaritan, Instructor in Medi- 
cine, Courses for Graduates, Har\ard Medical School 
Richard H Sweet, M D , FACS, Associate Visiting Surgeon, Massachusetts Gen- 
eral Hospital , Instructor in Surgery, Hai vai d Medical School 
Helen B Taussig, M D , Pediatrician, Johns Hopkins Hospital , Associate m Pedi- 
atrics, Johns Hopkins University School of Medicine 
Edwin O Wheeler, MD, Graduate Assistant, Massachusetts Geneial Hospital 
Paul D White, M D , F A C P , Physician, Massachusetts General Hospital , Lecturer 
in Medicine, Haiv'aid Medical School 

Conger Williams, M D , Assistant in Medicine, Massachusetts General Hospital , As- 
sistant 111 Medicine, Harvard Medical School 

This course is designed to give in one week a suiiiiiiary of the lecent advances 
and present status of our knowledge of cardiovascular disease with particular em- 
phasis on clinical aspects With some oniissions of inadequate suniiiiaries of anatomy, 
phjsiology, pharmacology, etc, and with more emphasis on clinical advances, and 
with a faculty selected with great care, tins coiiise will be essentially a repetition of 
the course organised b> Di White foi the College during the autumn of 1944 

It K icgrcttcd that no additional rcgistiatwiis can nozo be accepted foi this course 
because its capacity has alicady been exceeded fioni adz’ance applications ftom victn- 
bcis of the College zvhosc registi ations eniaiiatcd from announcements pi cz'ioitsly 
appealing in the Annals of Intel nal Medicine 

Outline of Course 

Monday, Novembci 5 

A M Session — Out-Patient Lower Amphitheatre 

9 00-10 00 Introductory remarks 

Important clues in cardiovascular syinptoms and signs, vvitli par- 
ticular emphasis on newer observations 
Dr White 

10 00-12 00 Auscultation with demonstration of phoiiocardiographv and audible 

registration of heart sounds .iiid niurnnirs 
Dr Sprague and Mr Rappaport 
12 00- 1 00 Advances in cardiovascular roeiitgenologv 
Dr Sosnian 

P M Session — Ether Dome 

2 00- 3 00 Electrocardiograph) Its historical development and present place 

ui cluneal mcdicinu 
Dr White 

3 00- 4*0fl Recent advances in electrocardiograph) with particul.ir reference 

to prccordial leads 
Dr Willianw 
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4 00- 5 00 Blood flow, circulation tune, balliStocardiographj 
Dr Cohen 

Evening Session — Ether Dome 
8 00-10 00 Test electrocardiogi ams 
Dr ^^^llte 


T ucsday, November 6 

A !M Session — Ethei Dome 

9 00— 1 00 Present status and recent adv'ances in diagnosis and treatment ot 
congenital heart disease Clinic 
Drs Gross, Taussig and White 
P M Session — Ether Dome 

2 00— 3 30 Subacute bacterial endocarditis Clinic Present status and recent 

adv ances 

Drs Anderson and Wheeler 

3 30- 5 00 Neurocirculatorj asthenia Clinic Present status and recent ad- 

vances 
Dr Cohen 

Evening Session — Ether Dome 

8 00-10 00 Test x-ra 3 S 

Dr White 

Wednesday, Novernbet 7 

A M Session — Ether Dome 

9 00— 1 00 Rheumatic fever and rheumatic heart disease Clinic Reieiu 

,idv ances in diagnosis and treatment 
Drs Jones and Massell 
Afternoon and evening free 

Thursday, November S 

A M Session — Out-Patient Low er Amphitheatre 
9 00- 1 00 Hjpertension and hvpertensive heart disease Clinic Recent id- 
V ances in diagnosis and treatment 
Drs Dexter, Bridges, Sinithwick and White 
P II Session — Ether Dome 

2 00- S 00 Coronary heart disease Clinic Recent advances in diagnosis and 
' treatment 

Dr W'hite and associates 
Ev'ening Session — Ether Dome 
8 00-10 00 Test exercise in pathologv 
Dr WHiite 


Fi tday, A^or’t mbei 9 

A M Session — Ether Dome 

9 00- 1 00 Congestive heart failure Clinic Present status and recent a<l 
V ances 

Drs WHiite W illiams and Bi idgcs 
P M Session — Ether Dome 
2 00- 5 00 The Vrrhvthinia^ 

Dr W lute and associate'. 

Evening Session — Harvard Chib 
S 00-10 30 Round Table Confeiciict 

Drs Burwell Hamilton 1 tv me and W hiu 
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Satin day, Noveiiibet 10 

A M Session — Ether Dome 

9130-11 00 Peripheral vascular disease Clinic Recent advances in diagnosis 

and treatment 
Dr Linton 

11 00-12 00 Pericarditis Clinic Recent advances m diagnosis and tieatment 

Drs Sweet and White 

12 00- 1 00 The Cor Pulmonale 

Dr White 
Concluding Remarks 


Course No 5 — Endocrinology 
(November 5-10, 1945) 

Chicago and Ofha Institutions 
Hotel Continental 
505 Noith Michigan Avenue 
Chicago, Illinois 

Wii I ARD O Thompson, M D , F A C P , Diicctoi 
(Minimal Registration, 50, Maximal Registi ation, 100) 

Fees AC P Mcinben, $20 00, Non-mcntbcis, $4000, Militaiy Ofjiceis (active), Ftcc 

This couise offers an opportunity for phjsicians to bring themselves up to date 
111 the field of endocrinology The facult}' of fifty-two includes many of the most out- 
standing endocrinologists from all o\cr the United States and Canada Numerous 
institutions are represented, including 

Anicrican College of Surgeons 
American !Medical Association 
'Ihc Chicago Medical Socictj 
Clci eland Clinic 
Colorado State College 
Columbia Universitj 
Cornell Unncrsitj Medical College 
* Duke Uni\crsit\ School of Medicine 
llarxard Medical School 
Johns Hopkins Unucrsilj 
Marquette Uni\crsit> School of Medicine 
Ma}o Foundation, Unuersitj of Minnesota 
'Ihe Medieal Corps of the Lnitcd States Arnn 
Northwestern Unncrsitj Mcdic.il School 
Sute Uni\erMt> of Iowa College of Medicine 
Tufts College Medical School 
Uni\crsit\ of Clnc.-igo, The School of Medicine 
Unncr-^it> of Illinois College of Medicine 
Uni'crsiU ot Oklahoma Sehool of Medicine 
Uni%eri..t\' ot Soiiiliern Californi.i 
Uni\cr-it\ oi Toro.iUt raenlte of Medienie 
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Umversity of Utah School of Medicine 
University of Wisconsin Medical School 
Washington University School of Medicine 

The physical arrangements for the course this year are ideal The meetings will 
be held in the same hotel in which tlie men are living An adequate number of guest 
rooms has been set aside and every eftort will be made to contribute to the comfort of 
\ isifing physicians 

Meeting Place Hotel Continental, 505 Nortli Michigan Avenue — ^this is within 
w'alking distance of tlie Loop All meetings w'lll be held in the Boulevard Room, fiftli 
floor, except those on Saturday, November 10, which w'lll be held in the Tally-Ho 
Room on the ninth floor This day' W'lll be devoted to the regional meeting of the 
American College of Physicians for the states of Illinois, Indiana, Iowa, Kentucky, 
Michigan, Minnesota and Wisconsin This meeting is part of the Course and all 
physicians taking tlie Course w'hether they are members of the College or not are 
im ited not only to participate in the scientific sessions of the regional meeting but also 
to attend the luncheon and the dinner 

Luncheon Tally-Ho Room, ninth floor. Hotel Continental, No\ ember 5, 6, 7, S 
and 9 Boulevard Room, fifth floor, November 10 

Refreshments during intermissions Gothic Room third floor. Hotel Continental, 
November 5, 6 and 7, Tropical Room, fifth floor, No\ ember 8 and 9 

Office) s of InsttuctioH 

Raymond B Allen, M D , F A C P , Dean, Unnersity of Illinois College of Medicine 
William Allen, M D , Professor of Gynecology and Obstetrics, Washington University 
Scliool of Medicine, St Louis 

Alexander Brunsdnvig, M D , F A C S , Professor of Surgery, Unnersity of Qiicago, 
The School of Medicine 

Eben Carey, MD , Professor of Anatomy and Dean, Marquette Unnersity School of 
Medicine 

Anton J Carlson, LL D Ph D , M D , F A C P , Professor of Physiology Emeritus, 
University of Chicago, The School of Medicine, and Rusli iledical College 
Warren Cole, MD, FACS, Professor and Head of the Department of Surgery, 
UniversiU of Illinois College of Medicine 

Arthur R Colwell, MD, FACP, Assistant Professor of Medicine Northwestern 
University Medical School 

M Edw'ard Davis, MD, FACS, Professor of Obstetrics and Gynecology, Uni- 
versity of Chicago 

V L Domm, M D , Research Associate in Zoology, Unnersity of Chicago 
Lester Dragstedt, MD, FACP, Professor of Surgery, Unnersity of Ciiicngo, The 
School of Medicine 

Earl T Engle, MD, Professor of Anatomy, Columbia Unnersity College of I h\M- 
cians and Surgeons, New York 

Frederick Falls, M D , F A C S , Professor and Head of the Department of OI)'=utries 
and GMiecologv, Uiinersitv of Illinois College of Medicine 
Hay Farquiiarson. illi , Head of Department of Iherapeutics Unnersit\ ot loronto 
Faculty of Medicine, Consultant in iledicinc to the RC \ F 
Morris Fishbein, Ikl D , Assistant Professor of Medicine, Unnersity of Illinois College 
of Medicine, Editor, Journal of the American Medical Association 
Smith Freeman, MD, PhD, Professor of Physiologa Northwestern LnncrMty 

Medical Scliool ,, , o . f i 

F X Gassner, V M D , Associate Pathologist Colorado Lxperimtmal bi ition, t ol- 

orado State College, Fort Collins, Colo 
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N C Gilbert, M D , F A C P , Professor of Medicine and Head, of the Department, 
Northwestern University Medical School 

E C Hamblen, MD, FACS, Associate Professor of ’Obstetrics and Gynecology, 
Department of Obstetrics and Gynecologj', Duke University School of ^ledicine , 
Chief of Endocrine Division and Endocrinologist, Duke Hospital, Durham, N C 
Carl G Hartman, Ph D , Professor and Head of the Department of Zoology and 
Physiology, University of Illinois, Urbana 

Norris J Heckel, M D , F A C S , Associate Professoi of Urology (Rush), Universit) 
of Illinois College of Medicine 

Don G Hilldrup, MD, FACS, Colonel, (MC), USA, Surgeon, Sixth Senice 
Command, Chicago 

John Eager Howard, MD, Assistant Piofessor of Medicine. Johns Hopkins Uni- 
versity School of Medicine, and Visiting Physician to the Johns Hopkins Hos- 
pital, Baltimore 

Charles Huggins, MD, Professoi of Surgery' (Genito-urinary), University of Chi- 
cago, The School of Medicine 

Ernest E Irons, M D , F A C P , Professor of Medicine, University of Illinois Col- 
lege of Medicine, Regent and President, American College of Physicians 
A C Ivy, MD, FA CP, Nathan Smith DaMs Professor of Physiology, North- 
western University Medical School 

Victor Johnson, M D , Secretary, Council on Medical Education and Hospitals, Ameii- 
can Medical Association 

Robert W Keeton, M D , F A C P , Professor of Medicine and Head of the Depart- 
ment, University of Illinois College of Medicine 
Edward C Kendall, M D , Professor of Biochemistry, Mayo Foundation, University 
of Minnesota, Rochester, Minn 

Allen T Kenyon, M D , Associate Professor of Medicine, University of Chicago, 
The School of Medicine 

Fred C Koch, PhD , Professor of Biochemistry, Emeritus, Umiersity of Chicago 
Cyril M MacBryde, MD, FA CP, Assistant Professor of Clinical Medicine, 
Washington Unuersity School of Medicine, Director. Metabolism Division. 
Barnes Hospital, Director, Endocrine and Metabolic Clinics, Washinpfton Uni- 
^erslty Clinics, St Louis 

Malcolm T MacEachern, MD, FA CP, Assistant Professor of Medicine, Noitli- 
wcstcrn Unuersity Medical School, Director of Program of Hospital Adminis- 
tration and Associate Directoi , American College of Surgeons 
loscph E Markee, PhD, Professor of Anatomy, Duke Unuersity School of Medi- 
cine, Durham, N C 

Ii. Perry McCullagli, M D , F A C P , Head of Endocrine Rcse.ircli Laboratory, Cleve- 
land Clinic Foundation Hospital, Clc\ eland, Ohio 
Carl R Moore, Ph D , Professor and Head of the Dep.irtinent of Zoology, University 
of Chicago 

JoMah J Moore, MD, FA CP, Director, Moore Clinic.il Laboratory, Past Presi- 
dent Qiicago Medical Society 
Fred H Muller, M D , Pre‘>ulcnt, Oncigo Medical Society 

Warrtn O Nelson. MD, Profts«;or of An.itoiny, State Unuersity of lou.i College 
of Medicine, Iowa City 

Riilon \\ Rav son, M D, \ssociatc in Mtdicinc, Hinard Medical School; Assistant 
in Medicine, Massachusetts General Hospu.il, Boston 
Henry 1 Ricketts, M D , Associate I’rofcsvor of Medicine, University of Chicago, 

T he School of Medicine 

Edvard H Ryneifson, MD, E-VCP, \ssoci.itc Profis«.or of Medicine. May« 
Fonnihtion, Unucrsits of Mmntso’i, Rochcstir, Minn 
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Lee T Samuels, PhD, Pro£essoi of Biochemistt}, Unnersitj of Utah School ol 
Medicine, Salt Lake City 

Elmer L Sevnnghaus, M I3 , FA CP, Profe-;sor of Medicine, Uni\ersit> of Wis- 
consin Medical School 

E Kost Shelton, M D , D Sc , F A C P , Associate Professor of Medicine, Unnersit\ 
of Soutliern California, Los Angeles 

Ephraim Shorr MD, Associate Professoi of Medicine, Cornell Unnersitj Medical 
College, Associate Attending Physician, The New York Hospital, New York 
LeRoy H Sloan, MD, FA CP, Professor of Medicine, Unnersit% of Illinois Col- 
lege of Medicine, Regent, American College of Phjsicians 
Samuel Soskin, M D , Ph D , Professorial Lecturer in Pin siology, Unn ersitc of 
Chicago, The School of Medicine, Medical Director, Michael Reese Hospital 
Kennetli W Thompson, M D Managing Editor of the Journal of Clinical Endocrin- 
ology, Clinical Professor of Surgerj, Tufts College Medical School, Boston 
Willard O Thompson, MD, FA CP, Professor of Medicine (.Rush), Unnersit\ 
of Illinois College of Medicine 

George W Thorn, ^LD , F A C P , Heisey Professor of the Theory and Practice of 
Physic, Harvard Medical School, Physician-in-Chief, The Peter Bent Brigham 
Hospital , Boston 

Henry H Turner, MD, FA CP, Associate Professoi of Medicine, Unncrsitj of 
Oklahoma School of Medicine, Oklahoma Citj 
George E Wakerlin, M D , F A C P , Professor of Physiologj and Head of the De- 
partment, University of Illinois College of Medicine, Associate Dean in charge of 
tlie Rush-Presbj terian Dnision of the Unnersity of Illinois College of Medicine 

Outlxnc of Course 

Monday, Novcmhci 5 

Anton J Carlson, j\I D , F A C P , Piestding 
AM Session— Boulevard Room fifth floor Hotel Continental 

8 00- 9 00 Registration 

9 00- 9 30 Present Status of Surgical Treatment of Toxic Goiter 
Dr Cole 

9 30-10 00 Management of Progrcssnc Exophthalmos 
Dr McCullagh 

10 00-10 30 The Frequent Failure of Continued Thjroid Therap\ to Alaiii- 
tain an Increased BMR or Inhibition of Fluroid Function 
by Prolonged Ingestion of Tlnroid Substance 
Dr Farquharson 

10 30-10 45 Intermission— Refreshments, Gothic Room, third floor 

10 45-11 15 Obesit} An Endocrine Problem’ 

Dr Rjiiearson 

11 15-11 45 Present Stkus of Thiouracil 
Dr McCullagh 

11 45-12 15 Addison’s Disease 

Dr Rynearson 

12 15-12 45 Some Ph> siological Information Desirable in 1 rcatinc Disorder*, 
of the rinroid 

i Dr Raw son 

12 45- 2 00 Luncheon— Talh -Ho Room, ninth floor 
Victor Johnson, M D , PriSidinq 

* PM Session — Boule\ard Room, fifth floor ^ 

* 2 00- 2 30 Chmc Recent Ad\anccs in the Treatment oi Toxic i.oitu 

\ Dr M O Thompson 
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'2 30- 3 00 
3*00- 3 ”30 

3 30- 4 00 

4 00- 4 15 
4 15- 4 45 

4 45- 5 15 

5 15- 5 45 


The Parathyroids, Calcium Metabolism and Osteoid Diseases 
Dr Freeman 

Modern Treatment of Parathyroid Tetiny 
Dr MacBryde 
Present Status of Lipocaic 
Dr Dragstedt 

Intermission — Refreshments, Gothic Room, third floor 
Endocrine Factors in Progressive Muscular Dystrophy 
Dr Carey 

Sinimonds’ Disease Severe Insufiiciency of the Adenohypophysis 
— Pathological and Clinical Picture 
Dr Farquharson 
Thjroid Ovarian Relationships 
Dr Gassner 


Tuesday, Novcmbei 6 

Ernest E Irons, M D , F A C P , Presiding 


A M Session — ^Boulevard Room, fifth floor 


9 00- 9 30 

9 30-10 00 

10 00-10 30 
10 30-10 45 


Nutrition and Hormones 
Dr Samuels 

Control ersial Aspects of Diabetes Mellitus 
Dr Ricketts 

The Treatment of H 3 T)ogonadisni 
Dr W O Thompson 

Intermission — Refreshments, Gothic Room, third floor 


10 45-11 15 

11 15-11 45 

11 45-12 15 

12 15-12 45 


12 45- 2 00 


Fred H Muller, M D , Presiding 
Anomalies of Fat Metabolism in Diabetes Which Lead to Cirrhosis 
of the Lner 
Dr Keeton 

Improicd Forms of Insulin 
Dr MacBryde 

Diagnosis and Treatment of Diabetic Acidosis 
Dr Colwell 

Relations of the Adrenal Cortex to Carbohydrate Metabolism and 
Work CapaciU 
Dr MacBrjde 

Luncheon — ^Tall} -Ho Room, ninth floor 
Rajmoiid B Allen, M D , F A C P , Presiding 


PM Session — Boulciard Room, fifth floor 

2 00- 2 30 Islet Cell Tumors and the General Problem of lIjpogKccmt.i 
Dr Howard 

2 30- 3 00 Occlusion of External Pancreatic Secretion in Man Re'^ults .is 

obsened in late follow-up in patients with p incrc.itoduo- 
deiiectoniN lor carcinoma of the hc.ul of the p.incrt.is 
Dr Briinschwig 

3 Oft- 4 00 The Application of the V.ttrinal Smear Method to Clinie.il Eiido- 

cnnologe 
Dr. Shorr. 

4 00- 4*15 Intermission — Rctrc«hnients, Gothic Room, third floor 
4-15- 4 45 Calcium Metahoh-m 

Dr Hovard 
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4 45- 5 15 Hypometabohsm and Hypoth 3 TOidism m Children (Cretinism, 

Childhood Hypothyroidism and Myxedema, Pituitarj Tumor 
and Adiposogenital Dystrophy) 

Dr McCullagh 

5 15- 5 45 The Endocnnes and Diabetes 

Dr Soskin 

Wednesday, November 7 

N C Gilbert, MD, FA CP, Piesiding 
AM Session — Boule^ard Room, fifth floor 
9 00- 9 30 The Role of Hormones in Uterine Gland Formation 
Dr Carl R Moore 

9 30-10 00 Endocrine Regulation of Menstruation and Menstrual Irregular- 
ities 

Dr Hamblen 

10 00-10 30 Endocrine Basis of Spontaneous Abortion 
Dr Falls 

10 30-10 45 Intermission — Refreshments, Gothic Room, third floor 
Josiah J Aloore, M D , F A C P , Presiding 

10 45-11 15 Disorders of Menstruation 

TDr Engle 

11 15-11 45 Gonadotropins in the Female 

Dr Davis 

11 45-12 15 Iiitersexuality 

Dr Ivy 

12 15-12 45 Functional Uterine Bleeding 

Dr William Allen 

12 45- 2 00 Luncheon — ^Tall>-Ho Room, ninth floor 

LeRoy H Sloan, M D , F A C P , Ptesiding 

PM Session — Boule^ard Room, fifth floor 
2 00- 2 30 Adolescent HjpoAarianism 
Dr Hamblen 

2 30- 3 00 Anabolic Effects of the Androgens 

Dr Kenyon 

3 00- 3 30 Morphological Basis for Menstrual Bleeding 

Dr Markee 

3 30- 4 00 Clinical Aspects of Endometrial Biopsj 

Dr Hamblen 

4 00- 4 15 Intermission — Refreshments, Gothic Room, third floor 
4 15- 4 45 Treatment of the Menopausal Patient 

Dr Engle 

4 45- 5 15 Ovarian De\elopment after Attempted Destruction of Cortc\ 

Dr Carl R Moore 

5 15- 5 45 Use of Sex Hormones in the Menopause 

Dr William Allen 

Thursday, Novcnibei S 

^lorris Fishbein, D , Presiding 

A M Session — Boulei ard Room, fifth floor 
9 00- 9 30 Hormonal Relationships of Breast Cancer 
Dr Huggins 
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9 30-10 00 Hormonal Control of Testicular Function 

Dr Nelson 

10 00-10 30 Endocrine Aspect of Prostatic Cancer 
Dr Huggins 

10 30-10 45 Intermission — Refreshments, Tropical Room, fifth' floor 

10 45-11 15 Endocrine Regulation of Growth 

Dr W O Thompson 

11 15-11 45 Hypoparathyroid Tetany / 

Dr Sevnnghaus 

11 45-12 15 Significance of Gonadotropin Assays on Human Urine 

Dr Koch 

12 15-12 45 The Management of the Obese Patient 

Di Shelton 

12 45- 2 00 Luncheon — Tally-Ho Room, ninth floor 

Malcolm T MacEachern, M D , F A C P , Picsiding 
P M Session — Boulevai d Room, fifth floor 

2 00- 2 30 Eight Years of Clinical Experience with Testosterone Propionate 
Dr Turner 

2 30- 3 00 Studies on Experimental Cryptorchidism 

Dr Nelson 

3 00- 3 30 The Management of the Menopause 

Dr Shorr 

3 30- 4 00 The Diagnosis and Management of Male Infertility 

Dr Heckel 

4 00- 4 15 Intermission — Refreshments, Tropical Room, fifth floor 

4 15- 4 45 Treatment of Sterilit> 

Dr Engle 

‘ 4 45- 5 15 The Role of Hormones in Sexual BchaMor 

Dr Doniin 

5 15- 5 45 Management of the Climacteric, Male or Female 

Dr Se\ nnghaus 

] nday, Noi'cmbo 9 

George E Wakerhn. M D , F A C P . Ptcsidiug 

A M Session — BouleNard Room, fifth floor 

9 00- 9 30 Anorexia Ncr%osa 

Dr Keeton 

9 30-10 00 Endocrine Iher.ipN in Ccrt.iin Urologic.il Dise.ises 
Dr Heckel 

10 00-10 30 T\pes of Endocrine Dwarfism 

Dr Ken\on 

10 30-10 45 liitcrmisMon — RtfrcsInneiUs, Oropical Room, fifth floor 

10 15-11 15 Endocrine Factors m ^dolcsctncc 

Dr Xelson 

11 15-11 45 'ihjrotoxic Msopathj 

Dr. 'I liorn 

11.45-12 15 Problems of Orov th and Deeclopmcnt 
Dr Sliclton 

12*15-12*15 'Ireatmcnt of Addi«on's Disn-e 
Dr. W O Thnmps/m 

12 45- 2 M LunchioM~1 alls -Ho Room ninth firvir 
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Don G Hilldrup, Colonel, (JMC), USA, Presiding 

P M Session— Boulevard Room, fifth floor 
2 00- 2 30 Diagnosis and Treatment of Adrenal Insuflicienc} 

Dr Thorn 

2 30- 3 00 The Cushing Sjndrome 

Dr Kenneth W Thompson 

3 00- 3 30 The Significance of 17 Keto-Steroid and Other Steroid Excretion 

in j\fan 
Dr Koch 

3 30- 4 00 Persistence of Estrogenic Effects 

Dr Turner 

4 00- 4 15 Intermission — Refieshments, Tropical Room, fifth floor 
4 IS- 4 45 The Use and Abuse of tlie Dextrose Tolerance Test 

Dr Soskin 

4 45- 5 15 The Influence of the Adrenal Cortex on the Metabolism of Sodium, 

Potassium and Chloride 
Dr Kendall 

5 IS- 5 45 Estrogen Assajs, witJi Particular Reference to a New Test for 

Blood Estrogens 
Di Hartman 

Satin day, Noz'cmbci 10 

Joint Session of Postgraduate Course and Regional JMeeting of tlie American Col- 
lege of Phjsicians 

Hotel Continental 

AM Session — Tally-Ho Room ninth floor 
8 00- 9 00 Registration 

9 00 Scientific Session, including the follow mg papers 
Endocrine Causes of Sterihtj 
Dr E C Hamblen 
Endocrine Regulation of ^lenstruation 
Dr Joseph iVIarkee 

Pregnancy Tests, Including a New Six-Hour Method m Which the 
ilale Rat Testis Is Uced as Indicator 
Dr Carl G Hartman 
Antihonnones 

Dr Kenneth W Thompson 

Use of Concentrated Human Albumin in the Treatment of Edema 
of Renal and Hepatic Origin 
Dr George W Thorn 

Three or four noii-endocnne papers to be announced later 
1 00- 2 30 Luncheon — Boulevard Room fifth floor 

P ^I Session — Tally-Ho Room, iiintli floor 

2 30 Continuation of scientific session of Regional Meeting ot the 
American College of Plnsicians Program to In: announced 
later 

5 30- 6 30 Cocktails— Bouleiard Room fifth floor 
6 30 Dinner — Boule\ard Room, fifth floor 
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Course No 6 — Gastro-enterology 
(No\ ember 12-17, 1945) 

School of Mcdicwe of the Umveisity of Chicago 
Dot a De Lee Hall * 

Walter Lincoln Palmer, M D , F A C P , Du ectoi 
(Minimal Registration, 20, Maximal Registration, 50) 

Fee ACP Members, $20 00, Ngn-Members, $40 00, Medical Officers (active). Free 

OfficciS of Inst} net 1 oil 

William E Adams, M D , FACS, Associate Professor of Surgery, University of 
Chicago 

J Garrott Allen, M D , Instructor in Surgery, University of Chicago 
Robert G Bloch, M D , F A C P , Professor of Medicine, University of Chicago 
Alexander Brunschwig, M D , F A C S , Professor of Surgery, Unnersity of Chicago 
Paul R Cannon, MD, Professor of Pathology, Unnersity of Chicago 
Anton J Carlson, M D , F A C P , Professor Emeritus of Physiology, University of 
Chicago 

Lt Col Earl R Denny, MD, FA CP, Chief of the Medical Service, Gardiner 
General Hospital, Chicago 

Lilian Donaldson, M D , Instructor in Roentgenologv', University of Chicago 
Lester R Dragstedt, M D , F A C P , Professor of Surgery, University of Chicago 
Jay M Garner, M D , F A C P , Instructor in Medicine, Northwestern University 
ilcdical School 

Charles W Hock, M D . Assistant in jMcdicine, Universit> of Chicago 
Paul C Hodges, M D , Professor of Roentgenology, University of Chicago 
Paul H Holinger, M D , Assistant Professor of Laryngologv, Rhinology and Otology, 
Univcrsitj of Illinois 

Eleanor M Humphrevs, MD, Associate Professor of Patholog>, Umvcrsitj of 
C!iic.igo 

Andrew C Ivv, MD, FACP, Professor of PhvMolog>, Northwestern Univ'crsitj 
John R Liiulstij, M D Professor of Surgerj (Otolarjngology), Univcrsitv of Clii- 
cago 

Samuel N Maiinon, M,D , Assistant in Medicine, University of Chicago 
Jules II Masserman, M D, Assistant Professor of Psvcliiatr}, University of Chicago 
Walter L P.ilnier, M D F ^ C P , Professor of Medicine, University of Chicago 
Dallas B Pheinister M D , F A C S , Professor of Surgery, Univcrsitv of Chicago 
Heiirv 1 Ricketts, MD, Associate Professor of Afcdiciiie, Univcrsitv of Chicago 
William E Ricketts MD, Assist.mt in Medicine, Univcrsitv of CliiC4igo 
Stephen Rothniui, MU, Professor of Mcdieine ( Derniatologv ), Lniversitv of Ciii- 
cago 

tierhart Schw.ir/, M D , Ins»rnctor in Roentgenologv , Lniversitv of CIncago 
Major P.iul L Slialltnherger, M D, (fardiiier General Ilo'-jntal, Cliic.igo 
David Might, M.D . Pmfts'-.jr oi Psvchntr>, Lniversitv of Cliic.igo 
I owe!! U Snort, MD, I' \CP, \'sociite Professor of Mtdirine \ortliv< t stern 
Lniversitv,. 

JjCitlt'n Don De Lee Hill of the t lnr.ago LviUir-In Ilosjnt.d, 5811 S Martlarld 
\ve.itic, Chicago 37, Illinois 

/ro't/'f*. I Mav Ire o’i*ait.cd in the f afrir*'n in tl." h>''-t>rii' of tin iJilfiju' Ifitrjn'il 
the sffcf't 
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ffo/c/ Accommodations There are at least three first-class hotels located approxi- 
mate!} one and one-half miles from the Unn ersity Each of these has promised 
to reser^e some rooms for registrants in the Course Howeier, rooms should 
he reserved and the reser\ ation confirmed b} mail as soon as possible In writing 
for reservations, please refer to the American College of Phisicians 

The Windermere East Hotel at 1642 East 56th Street (Fairfax 6000) 
quotes single rooms at $4 00 and $500 per day and double rooms at $6 00 and 
$7 00 

The Del Prado Hotel at 5307 S Hide Park Bouleiard (Hide Park 9600) 
quotes single rooms at $3 50, $4 00 and $5 00 per da} and double rooms at $5 00, 
$6 00 and $7 00 

The Shoreland Hotel at 5454 South Shore Dm e^ (Plaza 1000) quotes single 
rooms at $5 00 and $6 00 and double rooms at $7 00 and $8 00 


Monday, November 12 
A M Session 


Outline of Coiiise 


8 
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00 
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00- 9 

15 

9 
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00 

10 

00-10 

40 

10 
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11 
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00 
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2 

30- 3 

30 

3 

30- 3 

50 

3 

50- 4 

00 

4 

00- 4 

25 

4 

25- 4 

45 

4 

45- 5 

30 


Registration Lying-In Librar}, Room 173, 5841 Marykind A.\einie 

Assembly and Introductory Remarks 
Dr Palmer 

The Hormones of tlie Digestive Tract 
Dr Iv} 

Nerious Control of the Digestive Tract 
Dr Carlson 

The Role of Anuno-acids in the Ingestion of Food 
Dr Cannon 

Intermission 

Emotions and the Digestn e 1 ract 
Dr Slight 

Ps}chogenic Vomiting 
Dr Masserman 

^Iigraine and the Digestn c Tract 
Dr Slight 

Lunch 

Esoph.igoscop} (Moving Picture Demonstration ) 

Dr Holinger 

Esophagitis 

Dr Cannon 

Intermission 

X-Ra} Examination of the Esophagus 
Di Selin arz 

Esophageal Varices 
Dr Lindsa} 

Benign Stricture of the Esophagus 
Dr Palmer 


fuc^dax, Novcntbci 13 
A M Session 

9-00- 9 30 Sclerodcrnn and Esophageal Stricture 
Drs Rothman and LiiuKai 
9 30-10 00 Moniholog} of E‘>oplngcal Carcinoma 
Dr Hiimphrc}s 

10 00-10 30 Surgical Treatment of Esophageal Caicmoina 
Dr \dams 
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10 30-10 50 Radiation Therapy of Esophageal Carcinoma 
Dr Hock 

10 50-11 00 Intermission 

11 00-11 30 Surgical Treatment of Benign Lesions of the Esopliagus 

Dr Adams 

11 30- 1 00 Cardiospasm, ^vlth case demonstrations 
Dr Palmer 

1 00- 2 00 Lunch 
P M Session 

2 00- 2 30 Gastric Analysis 

Dr. Palmer 

2 30-2 50 The Technique of the Gastro-duodenal X-Ray Exapiination 

Dr Hodges 

2*50- 3 30 Gastroscopy and Gastritis 
Dr Maimon 

3 30- 4 00 An Evaluation of Gastroscopj and XrRay 

Dr William E Ricketts 

4 00- 4 10 Intermission 

4 10- 4 40 Tumor Forming Gastiitis 
Dr Maimon 

4 40- 5 00 Gastritis and Dyspepsia 
Dr Palmer 

Wednesday, November 14 

A M Session — Peptic Ulcer 

9 00-10 00 Pathogenesis and Pam Mechanism 

Dr Palmer 

10 00-10 30 X-Raj Manifestations 

Dr Don.ildsoii 

10 30-11 20 Medic.\l Treatment 

Dr Palmer 

11 20-11 30 Intel mission 

11 30-12 15 Surgical Treatment 

Dr Dragstedt 

12.15- 1 00 Treatment of the Complications 
Dr Palmer 

1 00- 2 00 Lunch 
P M Session 

2 00- 3 on Pathogenesis of Gastric Cancer 

Dr Palmer 

3 00- 3 20 \-Ka\ Manifestations 

Dl IIlKlgCN 

3.20- 3 15 t«a'>tro';c<>pic .Vpect*. 

Dr \\ illiain ll Uickctis 
3.45- 3 Iiuemii‘«stoti 

3 55- 4 .30 Ihc Liie Hmorj of tn^^tric ('.nicer 

. Dr, Palmer 

4 30- 5 30 ‘'iirgic il '1 rc'^tnitm oi G inf'll ( atitt r 

Dr Hnni'-dn ig 

Tl'hrsd(t\, WyienJhr le 
A M 

o fv). n .VI Kcm’a*. ot »' ! IrrV.su'n’ of tne ( c. • i 

Dr. Maumui 

n *(v iiM«i P»*ji*jc Dtfc *1*^1 !•» *• 'tn Mah.'n<'i 
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10 00-10 SO Phjsiologj of the Lner 
Dr Ivy 

10 50-11 00 Intermission 

11 00-11 30 Liver in Relation to Serum Protein Formation 

Dr Humphrejs 

11 30-12 00 Hepatic Function Tests 

Dr Allen 

12 00-12 40 Infectious Hepatitis 

Major Shallenberger 
12 40- 1 00 Toxic Hepatitis 
Dr Palmer 

1 00- 2 00 Lunch 
P M Session 

2 00- 2 30 Cholelithiasis 

Dr Phemister 

2 30- 3 00 Gall Bladder Djspepsia 

Dr Palmer 

3 00-3 40 Surgerj of the Pancreas, Liier, and Biliarj Ducts 

Dr Brunschwig 
3 40- 3 SO Intermission 

3 SO- 4 IS The Effect of Total Pancreatectomy on Diabetes Mellitus 

Dr Heiirj T Ricketts 

4 lS-4 35 Luetic Hepatitis and Splenomegalj (Case Presentation) 

Dr Rothman 

4 35- 5 30 Patholog) Conference. Hepatic Ciri:hosis 
Drs Humphrejs and Palmer 

Ft iday, November 16 

A Session 

9 00- 9 20 The X-Raj Diagnosis of Small Intestinal Lesions 
Dr Hodges 

9 20-10 45 Regional Enteritis w ith case presentations 
Drs Dragstedt, Palinci and I lock 

10 45-11 IS Tuberculous Enteritis 

Dr Bloch 

11 15-11 25 Intermission 

11 25-11 50 Bacillarj and Salmonella Infections 
Major Shallenberger 

11 50-12 35 Amebiasis 

Lt Col Dennj 

12 35- 1 00 Acute Enteritis 

, Dr Pahnev 

1 00- 2 00 Lunch 
P M Session 

2 00- 3 00 Non-specific Ulceratne Colitis, Qinical Picture (Motion I ictiirc 

Demonstration) 

Dr Siiorf 

3 00- 3 30 Complications 

Dr William E Ricketts 
3 30- 3 40 Intermission 

3 40- 4 30 Case Pi esentations 

Dr^ Draji^iedt Pftlnicr iiul \\ dli I- KiCncli'* 

4 "SO- 5 30 Proctoscopic Cinein itoin~iph\ 

Di Garner 
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Satmday, Novcmhci 17 


A M Session 

9 00- 9 50 

9 50-10 20 

10 20-10 50 

10 50-11 00 

11 00-11 45 

11 45-12 15 

12 15- 1 00 


Steatorrhea Case Presentations 
Dr Henry T Ricketts 

Treatment of Peritonitis Complicating Ulceiatne Colitis 
Dr William E Ricketts 
Radiation Injuries of the Intestine 
Dr Hock 
Intel mission 
Carcinoma of the Colon 
Dr Phemister 
Pruritus Am 
Dr Rothman 

Constipation, Diarrhea, and the Irritable Colon 
Dr Palmer 


Wak-Time Graduate Medical Meetings 
With the conclusion of the war it is anticipated that the operations of the Com- 
mittee on W.ir-Time Giaduate Medical Meetings wull soon teiniinate It is proposed, 
however, to complete all present scheduled programs 

A really fine service to the medical officers in the aimed foices has been earned 
on to a fruitful end The Cential Committee, consisting of Dr F F Bor^ell, 
F A C P , Chairman and representative of the American Medical Association, Dr 
George Morris Piersol, FA CP, representatii e of the American College of Physi- 
cians, and Dr Alfred Blalock, FACS, lepiesentatue of the American College of 
Surgeons, descr\es the congratulations and appreciation of tlic medical profession as 
a whole and of those m the armed ser\ices in particular Thousands of programs 
covering all the mam divisions of medicine and surgcij, have been carried on at ainn 
and na\} installations Under the original chatrnianslnp of Captain Edward L Boil7, 
fMC) U S N R , an efficient nationwide org.mi/ation w.is cfTcctcd Ihc ^anous 7one 
committees and chairmen and the maiij members of the facult) who h.i\e gi\cn of 
their thought and time arc entitled to the plaudits of all 

An c\tensne Iwo-daj program w'as carried on Septenibci 14-15 at the DeWill 
General Hospital at Auburn, California It is not herein published because the meet- 
ing has alrcadv been concluded 

Other programs scheduled and jet to be gi\cn follow 

Rigion No 4 f Eastern Ponnsyhania, Delaware, New Jcrse\ )— Dr B P Wiflmann, 
Chairman, Dr J S Rodman, Dr S P Rcimann 

I’ S' Jlof/'Ual, I^hiladcfphta. a»ui 

October 5 — Re-iills of IVniciliiii Ilicr.ip\ of S\pliilis in the luimpt.m lliiMtei — 
Colonel Dim dd M Pillsbtirj 

OctolxT — RtceiU \«l\nnce in the Treatment of \ciitr line‘'lni.tl Obstriiilioii — 

Dr I L Eliason or Dr Robert \Velt\ 

Ktoros No 21 (‘^ontbern t iliiormt) — It Coindr t'> C Griftith, (Ti.iirimn, r,ipt 
n P SclifTiek Dr J F Cluircbiil Dr W \ Morrron, Maj X Ni'oii 

/fun ov;/ (.*)»’ J «?/, \ii s. Cfd’inrnui 

Scptenilic'" 2d — Cardiiw-' ni! ir n — Di W fiordon Gtrm't 

Stjturv i f "‘'G / .oi'/' '< , {’n/-r ■rii'.f 

tr.lf'r P*— Wir Wo>.»4 oi d'e tin Ln-m* o tn* (*i'M<itder } P 
n 1 j \t'e* 

• i r rr n ffnif t / > '<■* I'i r^fr It . f ii >r -• • 
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September 18 — The Use of Fibrin and Fibrohsin in Wound Healing — Captain Harrj 
P Schenck 

A A F Regional and Convalescent Hospital, Santa Ana, California 

Septembei 18 — Rheumatic Heart Disease — ^Dr Louis E Martin 

Hoff Gcneial Hospital, Santa Baibara, California 

September 19 — ^Wai Wounds of the Chest — ^Lieutenant Commander J P O’Connor 
and Lieutenant Henrj' Jaftee 

Torney Genet al Hospital, Palm Springs, California 

September 18— The Management of the Simple Skin Diseases— Lieutenant Colonel 
Eierett R Seale 

U S Naval Hospital, Santa Maigaiita Ranch, Oceanside, California 

September 27— Differentiation Between the Protozoal and Bacillarj Dysenteries— 
Dr John F Kessel 

U S Naval Alt Training Station, San Diego California 

September 21— The Malingering Tests— Dr John Mackenzie Broun and Mr 
Raymond Brown 

U S Naval Hospital, Long B^ach, California 

September 19^Problems in Tuberculosis— Commander W L Rogers 

U S Naval Hospital, Cotona, California 

September 27— The Rh Factor— Captain George :SIacer 


iMerck and Co , Inc , ha^ e announced that construction of large manufacturing 
facilities is being started for the production of streptomjcin a new antibiotic \ 
production unit consisting of three buildings, including se^eral ’^rge fermenters a^ul 
with 60,000 sq ft of floor space, will be constructed at the 

at Elkton, Va A unit for drj ing and packaging tiie drug, with 30 000 sq ft of floor 

space, will be constructed at the company’s mam plant ^ L J ! 

wnll approximate $3 500,000 The new plant is expected to go into production 

^ fL mai,y months. Merck has supplied militarj and mam 

mycm for experimental purposes, from its pilot plan n i . . ‘ • iilable 

possible uses of streptomjem will be continued as more ma er . r,nci ^trento 

Kxtracted from a mold in much the same manner as P™ ti 

mjcin has activity against certain bacterm winch are P"™ 

class are bacteria' which cause serious infections o le .i ‘ known 

ailments, and wound infections Streptomycin alreaty is jl ,r<.atm«.nt 

drug for the treatment of tularemia It has pros ed higWy "VJj.tis 

of influenzal iiieningitis, infections due to the ,.aiiionc . g U 

predominantly by gram-negatn e organisms f .V and mwmI.U 

be useful in the treatment of other diseases including undiilant fcicr l 

e\ en tuberculosis 

■ \ 

' DDT “Bug Bomiis’ W\k on Pvcific 

pDT.rilled Bug Bombs, P-UKod at tin. rate^^ 

b\ W estinghouse alone ate now helping clnrcc of tm. Ltccfic » h 

itwasaiinLicedby J II Ashbaugh \ icc Presubint ^ 

aiicc Division of the Wcst.ngliousc Electric Corporation Tiw I 
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at both the jMansfieltl and East Springfield, Mass , plants of the Company, as well as 
bj other manufacturers 

The Bug Bomb, an insecticide dispenser, is a pint-sized, throw-away container 
made of light-weight steel from which an aerosol — or mist — is discharged through 
a valve The aerosol, using Freon gas as its propellant, now' contains DDT 

The entire supph of these “bug bombs” goes to the United States Armj for use 
in planes and ships, and m insect-infested land installations 

Until the recent change-o\er to DDT, more than 22,000,000 “bombs,” containing 
p> rethrum and sesame oil as the insecticide, had been pioduced by Westinghouse 
In use, howe\er, they w'ere restricted to eradication of malaria-carri ing mosquitoes, 
ow'ing to the limited supply of pj rethrum available The principal pre-war source 
of pyrethrum w'as Japan, although some is. grown in otlier parts of the world 

Ihe Arm} wanted to permit use of the aerosol “bombs” against such pestiferous 
and dangerous bugs as flies and lice, and -as the pyrethrum supply wms not sufficient 
to permit increasing this ingredient to proper!} control such insects, DDT, the newdy 
discoiered insecticide, was added 

“Now both insect poisons — DDT and p} rethrum — arc included in the formula 
becciuse a combination is more eftectn e against a larger a ariet} of insects than either 
b} itself,” Mr Ashbaugh said 

Some peculiar properties of DDT made it impossible to add it to the old formula 
without taking these “quirks” into account, Mr Ashbaugh pointed out DDT is a 
powder made with S}nthetic materials, and is not soluble m water 

'Ihc problem in using it in a bomb was to transform it into a liquid, he continued 
Therefore, h}drocarbon oil, in which it is soluble, W'as added to the formula. Ihe 
oil also helps m.ike the insecticide stick to the insect Anothei chemical, c}clohc\.i- 
iione, also helps to dissoh e the DDT 

Attualh the fonnuln now used in the iiiscctiude cont.inis onl} about 3 jici 
cent DDT, and appro\imatcl} 2 pei tent p}rcthrum, while 85 pci cent of it is 
Freon the dispciiMiig agent All of the ingredients — DDl, c} clolicxanonc, p}ic- 
thrum, h}drocaibon oil and Freon — must be controlled rigidl} as to quaht}, weight 
and %ohime 

“C}clohe\anone i*. .iNo ’trick} to h.indlc because it rc.idil} absorbs moisture 
from the air ” Mr Avlibaugh said ' J Ins makes it ncccssar} to process it b} distil- 
lation to rcmoie some of tins water It is then pumped into an automatic weighing 
hopper ac is the DDJ, and dumped into a miving tank H}drocarbon oil is added 
after it .ilso is carefull} weighed 

Ihe ingredient', art .iiitom.itKalh mixed until the} are coinpletifl} dissolved 
atul then irt placed in storage t.ink-. for list Before the solution is actuilly put 
into tilt bombs, liowcvti, it is weighed onct more in sm ill batches and mixed with 
pvrttlinnn txtiatt winch — at .il«>ut ?10 a pound — is tin most txjiensive of the coin- 
poi cuts 'I lit tinal step is to mix I rton with the other ingredients ind lilt resultini’ 
iii|uid IS rtadv to go into Ihe Bug Bomb” 

lilt' in'totirifl d sjdiition is tlischargtd into the air, where the Freon ev.ipor.itcs 
ihe r« 'ultinr lerosol is a siisptn'ion in the air of titi} particles of highl} concdi 
tratc^i iiisTtic'dc 

I'nSn aologi'ts lulievr th, t DD I 1 ilN insects m tao va\ ■ somriimc': it act 
intf’n’iMv, bi .ng tden info th*' s\s{ti.j c*H*-ing fmhnr, or it r.m act as a cont.ict 
jwV'on vhich I .til o-bisi b} tin in *rt, 1 dbiig it bv fnraK/itn* its nerve. ‘'Otn*- 
itss'vt'- xrc aftectnl b\ DDl in Ivi'ti v,i\- 
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OBIl VARIES 

DR ARTHUR WEAVER WHITE 

Di Arthui Wea^er White A\as born June 3, 1877, in Paxton, Illinois, the 
son of WeaAcr and Aiabella White He died June 11, 1945 

He received an A B degree fioni Monmouth College, Illinois in 1898 
and an A AI in 1907 He graduated fiom Rush Medical College in 1902 
and studied in Euiope in 1910 

He man led ]Miss Winifred Bushnell on April 29, 1903, who now sur\ i\cs 
him His only child, Sheri ill Wea\er White, is in active scr\ice as a Cap- 
tain in the U S M C 

Dr White began his actne medical caiter m Oklahoma Cit} in 1905 
in the general practice of medicine He was one of the founders of the 
Epworth Medical School, which was later taken o\er bj the Unnersity of 
Oklahoma At the time of his death he w as Clinical Professor of Medicine 
and had had an actne teaching careei He was made Emeritus Professor 
of Medicine in the University on Juh 1, 1944, but because of the exigencies 
of w'ar and the absence of so many }ounger men, he continued his teaching 

He was ccitified b) the American Board of Internal Medicine, a Fellow 
of the American College of Physicians since 1920, member, Oklahoma Cit} 
Acadeni} of Medicine, Oklahoma Cit} Internists Association, Honorai} 
menibci of Pi Beta Pi ^ledical Fraternity, Count}, State and American 
Medical Association He was on the staff of Si Antlioiu’s Hospital, and 
Chairman of the Internes Committee 

He w^as actne in his piofession up to the da} of Ins death, and had c\cn 
started to his office when he came back home, and died sudden!} of a coronar} 
occlusion 

He w'as a member of the Men s Dinner Club , Chamber of Coinnierce , 
Presb}terian Church, Saddle Club, and was \cr} civic minded IIis hobbies 
wcie hunting, fishing and horseback tiding He had serAcd as .i Captain 
!M C , in w'orld Wnr I He was urbane, meticulous m his profession ,'uul bis 
pel sonal appeal ance 

He was the authoi of main papeis on diseases of the stomach and in- 
testines He ga\c most of Ins attention to his spccialt}, and was generous 
of Ins time and talents on behalf of organized medicine, appearing on main 
programs m cit}, state and nation.al gathermgN He drew patients fiom i 
Aast area, cnjo}ed a large practice, and was well lo\e'd both h\ his confreres 
and those in the eomimimt} m general, and his ahseuec will create a big \oid 

Lrv A UirxY, M D. F \ C P 

(toAcrnor for Oklahoim 
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DR FREDERICK B MINER 

Dr Frederick Bingham ^Iiner, Fellow of the American College of Plr 
siciaiis since 1924, ^vas born in Bridport, Vermont in 1876, and died at h 
home in Flint, Michigan, on April 26, 1945 

Following his preparatory training, Di Miner took up the study of nied 
cine at the University of Michigan wheie he remained foi two yeais, the 
entered the Detroit College of Medicine and Suigery wheie he receued hi 
degree of Doctor of Medicine in 1906 

Deeply interested in neuropsjchiati) . Dr Miner scr\ed as a member o 
the staff of Oak Grove Hospital m Flint, which was undei the direction o 
the late Dr C W Burr, returning to general piactice for the next eigli 
years 

When \Voi Id War I began, Di Minei was commissioned into the Unitei 
States Anil} and served as a captain from September, 1918 until June, 1919 
Upon discharge from the army, he lesumed private piactice in Flint, Michi 
gan, specializing in pediatrics 

In the yeai 1921 Dr Miner nas appointed chairman of the cominittcc oi 
endemic goitei of the American Public Health Association, after he ad- 
vocated the use of iodized salt in the preiention of goiter 

For main \eais Dr Miner was a member of the Jiledical Advisoiy Board 
at Women's Hospital, Chief of Pediatiic Staff at St Joseph’s Hospital, a 
member of the Gcneial Staff at Hurley Hospital, and. Attending Physician 
at King’s Daughters’ I'oundling Home He was a Diplomatc of the Ameii- 
can Boaul of Pediatiies, Fellow of the American Academy of Pediatrics, a 
member of the Gtneset County and Michigan State Medical Societies, the 
\merican Medical \ssociation, and the *\nierican Public 1 lealth Association 
In addition to his keen interest in medicine, Di Minei was a lo\cr of 
tlowers, and he was a trustee and formcT mcc jiresidcnt of the Michigan 
State Horticultural SocieU 

The Michigan I'ellows and Associates of the American College of Phy- 
sicians record with deep regret the death of Di. Minei, a noble and scholarh 
gentleman, who ga\e so much to the public serMce .ind ga\e to the pr,ittice 
of Meiliciiu much digmt\ Ills pl.nce m the profession will not he easiK 
tilled a-' he Ic'iees man\ dost tuends and faithful patients 

Dr Mmei is vur\i\td In his wife, Mrs Katliaiitu Miner a daughur, 
Mrs H Dniialfl Sillii, au<l a son. rredciiek, now ser\ing in the Cnttcd 
State'' Na\\ 

Pill inviiJM . M D , I* \ ( l\ 

Acting Goxtrnor tor iIk Stan ot Mulligan 

DP ROfirUT \f«X\IR PCK'Dlh 

< )>i Ai'rd 1’>‘', Dr Hoh*rt McV.ur Punlu , h \t P, (U floustijn 
ilit't tu a -u’t In morrh'^gf Dr Ptirdu v,a h un nt 


COLLEGE NEWS NOTES- 


489 


Pocatello, Idaho, on July 4, 1898 His pre-medical training was received 
at the University of Utah, Salt Lake City, and he attended North^\estern 
University Medical Scliool in Chicago, Illinois, graduating in 1922 After 
an internship at Cook County Hospital, he came to Houston, Texas, m 1924, 
where he devoted his entire time to the practice of Internal Medicine In 
1938 Dr Purdie was elected a Fellow of the American College of Physicians 

Dr Purdie was on the Staff of all the hospitals in Houston, taking an 
active part m all medical affairs He served as Secretary and later as Vice- 
President of the Harris County Medical Society His earl}' death, coming 
at the height of his medical career, left a host of friends and patients to 
mourn his passing He is survived by his w ife, a daughter Patricia, and two 
sons, Robert and Burke, all of Houston 

M D Levy, M D , F A C P , 

Governor for Texas 

DR JESSE HEADEN INMAN 

Jesse Headen Inman, an Associate of the College since 1941, died at his 
home m Bakersfield, California, July 15, 1945, of carcinoma of the colon 

Dr Inman was boin November 25, 1901 He received his A B from the 
University of California in 1925 and his M D from the same institution in 
1929 He served a residency at the University of Michigan, 1929-30 He 
was Resident Physician of the Sutter Hospital, Sacramento, 1930-31 , Resi- 
dent Pathologist at the Pennsylvania Hospital, Philadelphia, 1931-32, and 
Pathologist, Kern General Hospital, 1933-36, since 1938, Pathologist for 
Mercy Hospital, Bakersfield 

In 1940, Dr Inman was Vice President of the Kern Count} Medical 
Society He was a member of the California State Medical Society, the 
California Heart Association, and the American Society of Clinical Pathol- 
ogists 

The loss of Di Inman n ill be keenly felt by the profession in Bakersfield 
and V iciiiit} 

Roy E Thomas, M D F A C P . 
Go^crnor for Southern California 

DR JOHN PASCAL SAWYER 

Dr John Pascal Saw}er, F A C P , Emeritus Professor of CliniLal Mtdi- 
cine in Western Rcser\c Medical School, died June 17, 1945, at iln. age of S3 
} cars He had been a member of the facult} of the Medical Scliool for 44 
}cais, beginnmg as a pioneer m the use of the microscope m medical teach- 
ing He nas said to have gneii the first course in laboraton plusiologx 
w est of the Allegliemcs 

Di Sa\\}er. son of a plnsician, gren up m Clc\ eland, graduated from 
Western Reser\es Adelbert College m 1883 and from the* Meahcal Depart- 


490 


COLLEC.E NEWb NOTtvS 


ment in 1886 Then followed t\%o years of studj’^ abroad, especially m 
physiology in Berlin and Freiburg He returned as an enthusiastic young 
teacher and took a leading part in appl 3 *ing the newer scientific methods at 
Western Reserve iS'Iedical School His clinical interests centeied largely 
around the field of gastro-enterology He was interested iii the organization 
of the American Gasti o-enterological ^Vssociation, a member in 1900, and its 
president in 1907 For many \ears, Dr Sawyer w'as know'ii as a leader ii 
this field, w’hich he often i efcrred to as “the most neglected pai t of medicine 
and yet the one presenting the greatest therapeutic opportunities ” 

For half a centui), Clevelanders knew Dr Sawyer as a loyal and kindh 
prnate practitioner. He believed in “teaching patients,” as w'cll as students, 
the principles of pliAsiolog}' and personal hygiene In this respect, he w'as 
ahead of his time m the practice of personal preventive medicine 

St Vincent Charity Hospital w as for 37 years the centei of Dr Saw' 3 'cr*s 
actiMlies and leaching Man 3 ' local honois were aw'arded him during his 
long career, such as President of the Cleveland IMedical Library Association 
and the degree of Doctor of 1-Iunianities from the Umvcisity m 1941 

For sc\eral 3 ears, Dr Saw' 3 er had been m failing health follow'ing a 
cerebral ^asculal accident, but never lost his kindl 3 interest in jieople and 
in medicine He spent his winters in Vero Beach, Florida His death came 
quietly at his old hospital home, “Charity,” where he w’as Emeritus Chief of 
Staff since 1932 

V C Rowland, M D , F A C P , 

Cleveland, Ohio 
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TREATMENT OF SUBACUTE BACTERIAL ENDO- 
CARDITIS WITH PENICILLIN: REPORT OF 
CASES TREATED WITHOUT ANTI- 
COAGULANT AGENTS" 

B)' Jessamine R Goerner, M D , Arthur J Geiger, M D , and 
Francis G Blake, M D , F A C P , Haven, Connecticut 

✓ 

The attempt to cure subacute bacteiial endocarditis with penicillin was 
a natural sequel to similar earlier efforts with tlie sulfonamide group of 
drugs, with whicli the results had proved successful m sporadic cases ^ 
Limiting factors in the control of the infection with the sulfonamides ha\e 
included the resistance of the usual causative organism, the Streptococcus 
mi tdans, and the toxicity of the sulfonamide compounds w'hen administered 
in the large doses and long courses required to achieve prolonged bacterio- 
static concentrations in the body Although the resistance of the Strepto- 
coccus vnidans to penicillin is generally known to be relatncly high as com 
pared with most other pjogenic cocci, inhibiting concentrations ha\e been 
reasonably attainable both in Mtro and in m\o Moreo\er, the non-toxic 
nature of penicillin ga^e to this new' drug an ad\antage not possessed b> 
any other chemotherapeutic agent previously used in the treatment of this 
disease 

Our experience in the treatment of subacute bacterial endocarditis with 
penicillin is divisible into two epochs (1) a period during the jear 1942 
wdien treatment consisted of relatncl} small doses and short courses with 
uniformly unsuccessful results and (2) the current period, beginning carl) 
in 1944, during w’hich massne dose therap) has been applied with high!) 
gratifying clinical effects Because our earlier and our current experuncc'' 
arc so widcl) different, both m practice and in results each period i*- pre- 
sented scparatcl) in Sections I and IT which follow 

♦Received for publication June 14, 1945 

rroiii the Department of Internal Xlcdicim )alc Untvtr<itv SchixA oi a !<• Nc i 
H,ivcii, Conn and the Medical Service of the New Haven Ho\p (al 

Copvriclit 1*145, bv The Amcriran College of riiv^canv 
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Section I Cases Treated With Relatively Small 
Quantities of Penicillin 

Four cases of subacute bacterial endocarditis were treated witli penicillin 
in 1942 The clinical features, therapy and results in this preliminary group 
are summarized m table 1 It will be noted that the doses and courses of 

Table I , 


Low Dose Penicillin T herapy in Subacute Bacterial Endocarditis, 1942 


Patient 

Unit No 

J So 
B-332S8 

L S 

66584 

J M 
B-29573 

M M 
B.34154 

Sex 

—Age 

F — 10 y rs 

F— 20 jrs 

M — 25 yTs 

F — 36 yTs 

Type Heart 
Disease 

Congenital 
(i-v septal defect) 

Rheumatic 

(mitral) 

Rheumatic 
(aortic & mitral) 

Rheumatic 

(mitr.il) 

Duration S B E 

1 month 

4 months 

3 5 months 

3-4 weeks 

Organism 

Colony Counts 

Strep vir 
175-240 col /c c 

Strep vir 
80-200 col /c c 

Strep vir 

2-7 col /c c 

Hem Staph alb 
(Coagulase +, 
Mannitc -f) 
12-40 col /c c 

Penicillin 

Resistance 

0 04 u/c c 

0 005-0 01,u/c c 

0 04 ii/e c 

0 04->0 1 ti/cc 


Days 
'I herapy 

85 

14 

28 

18 

0^ 

a 

c 

•ml 

Dales of 

1 hcrapv 

9-3-42 to 
9-11-42 

7-29-42 to 
8-12-42 

6-25-42 to 
7-24-42 

10-5-42 to 
10-21-12 

s 

G 

5 

Doses and 
Routes 

5000 u q 4 hr 
Intcrmiilciu 
Intramuscular 

5000 u q 4 hr 
Intermittent 
Inlnimiisciilar 

5000 u M 4 hr 
i-v for 10 days 
10,000 u (1 1 hr 
I-v for 17 da\s 

10,000 u q 4 hr 

I-v for 13 days 
10,000 u q 1 iir 
i-v' for 3 days 
5000 11 q 1 lir 
i-\ for 2 5 day s 


1 otal Course 

210,000 u 

110,000 u 

1,380,000 II 

1,800.000 11 

UcMllt 

During ihcrape 
fevtr diniiiii4i('d 
iitidtol counts of 
b\iyA cultun s 
fell to 32- 13>r r 
Rtmlt failure 

' 

1 

During therapy 
fe\cr diminished 
and nil lures of 
bhxxl V ere less 
hr i\il> po'ilise 
(0-62 c<»l /re) 
Re-ull failure 

Fever and s\ inp* 
toms noifibly’ di- 
inmishcd during 
tlu rapv hut hlood 
culitip's lull rmii- 
tcntly p'j-ilive. 
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deatli witliin a year, xt is interesting to note, in retrospect, that in all tliere 
was either temporary abolition or definite decline in fever, and tlie blood 
cultures either became sterile or yielded definitely scantier grontli during 
these short courses with relatively small doses 

Treatment employing much larger doses and longer courses was not 
feasible for this disease in 1942 because of the inadequacy of penicillin sup- 
plies for civilian use, and further elforts-were postponed 

Section II Cases Treated With Massive 
Quantities or Penicillin 

Early in 1944 we resumed therapeutic investigation of subacute bacterial 
endocarditis, following publication of the report by Loewe, Rosenblatt, 
Greene and Russell," of tlie apparent cure of seven consecutive cases This 
unique result had been achieved tlirough the use of penicillin m massive doses 
supplemented by heparin, and administered over prolonged periods 

Our practice in the treatment of this disease has differed from that of 
Loewe and his associates chiefly in the omission of heparin This simpli- 
fication permitted evaluation of the effect of concomitant anticoagulant 
theiapy 

Dosage of Pemctlhn ” The basic plan of therapy was to treat each pa- 
tient with about 240,000 units of penicillin daily for three to four weeks A 
larger dose or longer course might be dictated in any case by unusually high 
lesistance of the infecting organism to penicillin in Mtro, unsatisfactory^ 
serum penicillin le^els or unfavorable clinical course Each patient there- 
fore received 5,000,000 or more units of penicillin 

Tcchmc of Adnnmsfiatwn The penicillin uas iisuall} gneii b} con- 
tinuous intravenous infusion maintained day and night Intramuscular in- 
jection of 20,000 units at two-hour inter\'als vas emplojcd through the entire 
course of treatment in onlj’- one case, but occasional!}’’ ser\ed during short 
periods of intcriuption of the continuous mtra^cnous therapy Continuous, 
slow intramuscular infusions were tried for se\eral da}s m a few cases 
largely because of experiniental interest in tins technic 

For the continuous lntla^cnous infusions the daih quantit} of penicillin 
w'as dissoKed in not more than 1,500 cc of ph} siological saline or 5 pci cent 
glucose solution In the beginning the infusion flask was enclosed in an ice 
jacket, later, when it w’as .apparent that the potency of penicillin solutions 
did not deteriorate apprcciabl} at room tcmpcratin e.' the cooling dc\ice was 
discarded with no unf.a^o^ablc effects on the outcome of cases so treated 
The equipment included a graMt} infusion sd with a glass Miiqilu dnp 
chamber, thrcc-wa} stopcock and 21 g.inge needle not longer than one incli 
Any convenient ^cm in the lorcann. wrist or h.and (occa<ionall} the foot or 

’•’The rLiiicilliii was proMikd Iw tlic Ofnee of Scimtific Rc'-orch “ird 
from Mjpplius nsMfmcd b> the ComimtUc on Rcscirch lo- dm ril « i u 

rccommindtd b^ the Comnnttic on Chcniollitrapcuuc and Oincr \pc <. irt, Nitind 
Re'cardi Conned 
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ankle) was selected as the infusion site When hand or wrist veins were 
chosen, the arm was bound firmly wuth adhesive tape to a small padded board 
in such a manner as to splint only the wTist, ahvays leaving the elbow^ free 
When the needle w'as placed in a forearm (or leg) vein high enough to avoid 






imerfor<ncc from mo\im<iit oi wriNi or .mH<. no vplmt \\:i< jncc*'^ar\ 
f figure I ) '1 he m'‘<ricd nil tlie waj t<» iK' eh.tnk^ with a*' tmtrh 
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mum freedom of movement of the patient m bed or chair (figure 2) Sudi 
provisions for comfort aie obviously important if the patient is to endure 
continuous venoclysis for several weeks With skilled venapuncture technic, 
the placement and retention of the needle \\ ere usually readil}^ accomplished, 
cutting down on the vein Avas entirely unnecessary^, and phlebothrombosis 
AA'as rarely encountered The three-AA'ay stopcock \A'as con\enient for taking 
blood,* and for clearing an obstructed needle The infusion was usually 
left undisturbed for several days, often as many as five, AAdien a completely 
fresh assembly aa'bs introduced and a neAv A’-ein on another extremity' A\as 



Fig 2 


cannulated Infusion chills Avere rarely encountered Regulation of the 
rate of infusion aabs accomplished by means of a simple screA\ -clamp T on 
the infusion tubing and facilitated by the transparent drip chamber, through 
AA'hich the drops could be AA'atched by either the patient or an attendant 
Special nursing A\as quite unncccssar}, but aa'c bcliCAc that the responsibility 
for attending to the details of the therapeutic regimen should rest upon a 
single interested indu idual or team 

Laboratoiy Controls Several unequiAOcally positi\e blood cultures A\crc 
a prerequisite for treatment in cadi case herein reported Observations in- 
cluded determination of tlic sensitiA'ity of the infecting organism to penicillin, 
and of the penicillin senini Ica’cIs during therapy The clinical coiirce was 

* Blood drawn for semm penicillin cstiimtioiis was not, liowcvcr, obiaircd thro if' 
this stopcock but .'ilw.'i\s bj direct v cinpuiicturc of tbc opposite arm to avoid tbc erro lec I'^lv 
lligli penicillin concentrations present in tlic infused vein 

fRccenth w«. Ime found the special Tunnel Chinp of tbc Harv-ird Apinmu* Co, 
Dover, Mass, adv antaccous in inaintaimnc: an even rate of (low 
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followed by the usual charting of vital signs and weight, by fiequcnt bio 
cultures, by periodic blood counts, urine examinations and determinations 
the sedimentation rate Otlier special studies included electrocardiograpl 
and roentgenographic examinations 

Selection of Cases Provided that the clinical sjndromc of baCter 
endocarditis was present and that the diagnosis was confirmed by sevei 
positive blood cultures yielding identical organisms in number gieatei th 
just an occasional colon}' or two per plate, the selection of cases was relatn c 
unrestricted During the 16 months coveied by tliese experiments on 
four cases were not treated, two died shortly after admission, a third w 
rejected because the infecting organism was a gram negative bacillus T1 
fourth was an old man who refused treatment 

Presentation of Cases Since early 1944, 12 cases of subacute bacteri 
endocarditis have received massive penicillin therapy; a brief summary ( 
each case follows 


CAsfc, Rlporis 

Case 1 (figure 3) F S , a 35 year old barber, had no past Instorj of rlicumat 
infections lie had been ill six months with weakness, fe\cr, night sweats, a i 
pound weight loss, and eianescent pains A bacteriological diagnosis of snli.icu 
bacterial endoc.irdilis had been established in January 1944 The patient w.is m goc; 
phvsical condition when admitted for treatment m March 1944 lie had a loud mu 
sjstolic apical murmur, a palpable spleen, occasional pctcchiac, fc\ei, incrtast 
crjthrocjtt sedimentation rate, moderate ancmi.i, microscopic hematuria, and bloc 
cultures that prosed repcatcdl) posilnc for a Streptococcus vindaits (3 to 30 colonii 
per cc) which was inhibitablc b\ penicillin in a concentration of 0 01 unit per ci 
rrcalmcm was with penicillin in do«cs of 20,000 units injected intramuscularK c\cr 
two hours dv> and night for three weeks, the total amount gi\en w.is 5,000,0(1 
tinit>- I’ctechiae, feser and hematuria soon disapj>eared. blood cultuic> piompil 
became sterile, and the ‘sedimentation rate fell fiom 40 to 4 mm per hour fWintml. 
method) Since tcrminatinii of thcrapj on March 30, l‘M4 the patient has gainid 3 
pnuivF in weight 30 con'.ecutuc blood cultures ha\c been sterile, the »(,dim( ntatio 
r itt has itnumed normal, and there Ins been no clnncal ecidciict of recurrniec c 
bictenal endocaulitis 4'hc luait imirmur has grown softer In \ugust I'Ml, 1 
teeth V nil iiornpical abs(.es‘cs were extratud in the course of a wcel without incidei 
vluU ptnuiMin w,is gnen iiroplnlactinlh 'I he patient ronluuie-, well ,nid ha< b'‘( 

I ud at In ork fni 10 nimuhe 

'1 fits wa*- the first ease treated sutccssfull} with pMUctllm m niir grotij 
It was the laitv otn in whuh the ilur.ipv cfiiisistid tuniitK fit iruraintn< ttl i 

injcctiDMs 
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excellent physical condition when she was transferred to us, but as ei idence of con- 
tinuing infection there were fever, moderate anemia, microscopic hematuria, a pal- 
pable spleen, and blood cultures repeatedly positive for Sti cptococcus vutdaus (86 to 
108 colonies per c c ), whose penicillin inhibition level was 0 03 unit per c c Penicil- 
lin, given 111 doses of 240,000 units daily for 25 dajs by continuous infusion vielded 



Fic 3 (above) Case 1 
I'lr, 4 (below) Cacc 2 


serum lev els of 0 12 to 0 14 unit per c c The temperature declined to nonnnl w uhin 
a few davs after beginning treatment, the blood promptlv becimc ■•terilt the ‘•plirn- 
megalv and the anemia disappeared, and the patient became aMiiiptoinuic Uurinc: 
the last week of therapv a tooth with a periapical ab<ce<.s v\a>' cMractcd Ine apict? 
systolic heart murmur grew graduallv softer and Ie«s widclv tnny.mltd O.i \ arty 
four months did the sedimentation rate remain within iiomnl hmit>- Inc p-'fci.' 
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gained 15 pounds in weight since her illness, and all of the 16 follow-up blood cultures 
continued sterile She had been at school since Septeinbei 1944 and a\ as in excellent 
healtli at the tune of this report 
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Case 3 (figure 5) I K, a 22 year old social ser\ice worker, had had rheumatic 
fever at the age of 10 which resulted m mitral stenosis and insufficiency, and aortic 
insufficiency S3miptoms of bacterial endocarditis dated back to October 1943, and 
blood cultures had yielded 91 to 120 colonies of Streptococcus z’lridaus per c c Treat- 
ment at another hospital from Januarj' to April 1944 included courses of sulfadiazine, 
sulfamerazine, tjphoid \accine, and repeated blood transfusions, all had been unavail- 
ing The patient came to us, on April 21, 1944 m moderatelj poor phjsical condition 
seven months after the onset of symptoms At that time a few skin petecliiae were 
noted, and tlie blood cultures grew Streptococcus vtrtdans (50 colonies per cc ) whose 
penicillin inhibition level was 0 04 unit per c c Penicillin was given intramuscularh 
in tw'o-hourly doses of 20,000 units with prompt sterilization of the blood and a sug- 
gestive decline in temperature The serum penicillin levels declined from 0 3 unit per 
c c at 30 minutes following injection to a mere trace at 120 minutes Treatment w'as 
suspended at the end of three w'eeks for experimental reasons, although persistence of 
borderline fever and minor embolic phenomena argued against cure Treatment w ith 
penicillin w'as, therefore, resumed On the following day acute splenic infarction 
occurred In tlie second course the drug was given largely by the intra\ enous route, 
with occasional interruptions and substitutions of bnef intramuscular courses due to 
difficulties with the intravenous drip Because of a persistent febrile and subfebrile 
course and increased sedimentation rate, tlie daily dose of 240,000 units of penicillin 
was raised after 21 days to 360,000 units per day, and the increased dose was main- 
tained conservatively for 25 days longer Therapy at this level yielded serum penicil- 
lin concentrations of 0 15 to 020 unit per cc Treatment w'as finally stopped on Jul\ 
12, 1944, w'hen the patient had received a total of 17,420,000 units m two courses 
totalling 10 weeks Since then she has been afebrile, she has gamed 30 pounds in 
weight, 18 blood cultures have all been sterile, and regular menstruation has returned 
The sedimentation rate has always remained eleiated, but this could be attributed to a 
mild chronic mastoiditis due to Staphylococcus aureus Shortl) after dischaige the 
patient had two episodes of nocturnal dyspnea, whereupon she was digitahrcd She 
has since remained as>mptomatic and is about to resume her occupation 

Although there was no bacteriological proof tliat the initial three w'ceks 
of therapy with 5,000,000 units failed to cure, this conclusion seemed w’ar- 
ranted from the unfavorable clinical course at that time Moreo\cr, e\cn 
after three more weeks of treatment we were impelled to continue penicillin 
m larger doses for about three tveeks longer before the desired afebrile and 
asymptomatic condition seemed finally established The dc\elopment of 
early left ventricular failure (nocturnal dyspnea) during coinalescencc sug- 
gested that the aortic ^al\e had suffered increased damage as a result of the 
infection, digitalization and unusually long restriction of phjsical actixitj 
seem to have controlled this complication 

Case 4 (figure 6) F P, a 13 jear old sclioolgirl, had had rheumatic lexer at 
the ages of 8 and 10 and had de\ eloped mitral stenosis and insufficieiicx llic mihj)- 
loms of subacute bacterial endocarditis, which included minor embohe phenomein Ind 
begun about fi\e months before hospitalization on Max 16, 1944 The jntieiit Ind 
lost 15 pounds in xxeight, and her phxsical condition on admission was onlx nir Slic 
had a hxpochromic anemia (hemoglobin 10 gm ), Icukocj to'iis (17fX)0 cclU'Cu luin ) 
and persistent microscopic huiiaturn Blood cultures xicldcd Stripiorocc is 
(25 to 80 colonics per cc) whose penicillin inhibition lew el ws 0(14 nut j^r cc 
Treatment was begun with 240,000 uiiils of penicillin diilx in txxo bourlx inT i.ii 
closes ot 20000 units the scrum penicillin lex els attained raiigctl froai 0 » ,Mr. j,-*- 
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c c at one-half hour following injection to less than 0 05 unit at two hours At the 
end of two weeks, during which the blood cultures lemained sterile, the clinical re- 
sponse was considered poor because of occasional recurrencp of petechiae, and per- 
sistence of fever, malaise, hematuria, anemia and increased sedimentation rate . At 
this time the mode of administration was changed to constant intravenous infusion 
employing the same total daily quantity of 240,000 units of penicillin which yielded 
serum penicillin levels of from 0 14 to 0 10 unit pei cc Within five days fever dis- 
appeared, symptomatic improvement was definite, menstruation returned after six 
months of amenorrhea, hematuria ceased, and the sedimentation rate declined toward 
normal After 22 days of intravenous tlierapy the penicillin was discontinued on 
June 22, 1944 The patient had received a total of 9,120,000 units She was gradually 
mobilized at tbe end of two uneventful weeks and discharged a month following 
termination of treatment She gained 23 pounds during the following several months, 
22 consecutive blood cultuies were steiile, and the patient returned to high school in 
the fall of 1944 She remained in excellent health until January 1945 when acute 
follicular tonsillitis developed and was followed by several weeks of fatigue and mild 
joint pains, but fever did not recur, weight lemamed constant, and blood cultures and 
blood counts remained normal - Tonsillectomy was pei formed m May, 1945, under 
protection of penicillin therapy given for five days 

This case offers evidence of the probable superiority of continuous intra- 
venous infusion over two-hourly intiamuscular injections of penicillin, for 
the prompt clinical i emission we usually see with effective therapy did not 
occur until the change to continuous intravenous infusion was made in the 
third week of treatment The i ecent recurrence of acute tonsillitis followed 
by symptoms suggesting subacute rheumatic fever was regarded as an indi- 
cation for tonsillectomy * 



Fig 7 Case 5 


Case 5 (figure 7) A P , a 24 year old seamstress, had had rheumatic fever at 
tlie ages of 14 and 16 which led to mitral stenosis and insufficiency Symptoms of 
bacterial endocarditis dated back only six to 10 weeks before hospitalization on August 
2, 1944 and included fever, sweats, weakness and weight loss, along with petechiae 
and Osier’s nodes Blood cultures repeatedly yielded a St) eptococcus vi) idans (25 to 
• 87 colonies per c c ) which was inhibitable by 0 03 unit of penicillin per c c Penicil- 
lin was given largely by the intravenous route for 23 days in daily doses of 240,000 
units (total 5,760,000 units) The clinical response was considered satisfactory, but 
a few days after termination of treatment, the patient developed pain in the light 
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ankle, accompanied by loss of the dorsalis pedis pulse on that side, and slight fe^e^ 
This was thought to be due to a non-mfective embolus, for fe\er again disappeared 
and tlie blood remained sterile for about six weeks, altliough fatig^ue and diaphoresis 
continued In the sixth and seventh post-therapy weeks fe\er and minor embolic 
phenomena reappeared, and four successne blood cultures were positive for Strepto- 
coccus vindaus w’hose sensitivity to penicillin proved unchanged Treatment was 
resumed, the penicillin being given at tlie rate of 240,000 units per da}', bj three 
different routes of administration (in order to compare the serum le^els attained) 
Although the levels during continuous intra\enous therapj ranged from 01 to 015 
unit per c c , the persistence of some malaise, occasional slight fe^ er and minor embolic 
phenomena through 25 dajs of therapj led us to raise tlib daily dose to 400,000 units 
and to continue the course entirelj by the intravenous route for 15 days longer Dur- 
ing this period the serum levels reached 03 to 04 unit per cc, tlie clinical course 
seemed more satisfactory, and the sedimentation rate fell to normal and remained so 
through a month of further observation in the hospital during which sterility of the 
blood persisted A single febrile rise two dajs before discharge was unexplained 
After treatment was discontinued on December 8, 1944 tlie patient remained asjmpto- 
matic, menstruation w'as regular, she gained nine pounds in w eight, sedimentation rate 
continued normal and 13 blood cultures were all sterile 

This was the only case in our group in which a patient who had been 
discharged as presumabty well has had to return for retreatment so far 
Inasmuch as the streptococcus originally obtained in her case was not pre- 
seiw'ed for comparison w'lth the organism cultured some months later, we 
cannot definitely answ'er the question of relapse versus reinfection We 
believe, how^ever, that relapse had occurred, for the organism m both in- 
stances show'ed identical sensitivity to penicillin, and the clinical course fol- 
lowing the second treatment period was characterized by subjective w'cll 
being that was lacking after the initial course The first course of 5,760,000 
units should theoreticall) have been adequate for a patient whose phvsical 
condition was relatively good, whose infecting organism was of about 
average sensitivity to peincillin, and in whom the serum penicillin levels 
readied values several times greater than the in vitro inhibiting level for the 
organism That therapy at this dosage was inadequate was implied not oiil} 
by the relapse but also by the fact that repetition of this course still left doubt 
that cure had been effected, and it was not until the dailj dose was rai«cd 
approximately 50 per cent for two weeks longer that the total clinical picture 
assumed the aspects of cure In the second and successful treatment period 
the patient received 11,315,000 units of penicillin, the total amount of drug 
expended was 16,^95,000 units Another simple lesson lauglit In tbi<. case 
IS the irrelevance, so far as cure is concenied, of sterile blood cultures durum 
and shortlv after the period of aetive tberapv with inassne doses of pciiiciiliii 

Case 6 (figiire 8) R H , a 46 vear old bouscwifc bad rbcHinaiic icvcr m 
but was known to liave Ind considerable hv pcrlcn>'ion and i ' nninnur •-.hcc at If^t 
1931 In June* 1944 bvstcrcetoim and incielental ippenderto.nv wcit pcrion. H 
Following tins the* patient faded to regain her be ibb cbro.nc fevc'" wa^ noted .md 
treatcel meffccUullv witb stilfadiannc nngriling mint piuis appia'^cil vvl p*e'cn*b 
Osier’s nodes also \ blood culture in Septcnil>cr vn,ldc<l Sir, rr tt T-r'jj’-f 
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When admitted for ti eatment at the end of October, the patient had lost 10 pounds 
in weight, there were petechiae and moderate anemia, and the physical signs of aortic 
insufficiency were present along with evident left ventricular enlargement and blood 
pressure of 200 mm Hg systolic and 110 mm diastolic Three successive blood cul- 
tures giew Sii cpiococcus vindmis, 30 colonies per cc, which proved inhibitable by 
penicillin concentrations of 0 03 unit per cc Except for slight albuminuiia and 
microscopic hematuria, the uiinalyses were negative, specific gravity varied noimally, 
and tests of kidney function and intravenous pyelography gave normal results 



Fig 8 Case 6 


Penicillin was given intravenously for 22 days in daily doses of 240,000 units 
which yielded serum penicillin concentrations of 0 08 to 0 13 unit per c c Because 
of persistence of slight fever, microscopic hematuria and increased sedimentation 
rate, and also because there had been no gam m weight or improvement in the anemia, 
therapy was continued for 18 days longer with daily doses of 400,000 units of penicil- 
lin During the fourth week of treatment a painful swelling developed over the 
right mandible, fever recurred, and a presumably abscessed upper right molar to6th 
was extracted witli prompt subsidence of fever and local signs The course there- 
after was uneventful except that the aortic diastolic murmur changed from its orig- 
inally blowing character to a louder and clearly musical murmur, tins musical quality 
continued to be present intermittently Since termination of treatment on Decembei 
8, the patient remained afebrile and well except for apprehension about her heart 
She gained 13 pounds in weight Eadi of nine blood cultures was sterile, the blood 
count became normal, but die sedimentation late remained slightly elevated She 
gradually increased her physical activity to include the lighter household tasks 

Our chief concern in this case was the pronounced hypertension, the aortic 
valvular insufficiency and the indications of heart strain seen in the cardiac 
enlargement and the electrocardiographic pattern of left ventricular hyper- 
trophy and strain Moreover, there was evidence in the markedly changing 
character of the aortic diastolic murmur that the vegetations were situated 
on this valve, and one would infer that increased injury of this valve would 
result from the bacterial endocarditis and its healing Because all of these 
factors were regarded as a threat to the existing limited cardiac reserve, we 
maintained full digitalization of this patient since eaily in her treatment 
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period, and we deliberately sloAved her resumption of physical actnit} One 
other detail of interest in her case was tlie electrocardiographic discovery of 
first degree A— V block (P-R 0 30 sec ) This was present before digitali- 
zation and gradually diminished to 0 22 sec Although she had no other 



Fig 9 {abo\e) Ca>c 7 
Fig 10 (below) Case 8 


clear e\idcncc of acute rheumatic fc\cr, \\c regard this changing conduction 
defect as evidence of subsidence of actne rhcnmalic carditis which has been 
described as a common accompaniment of subacute hactcrnl endocarditis * 

Case 7 1, figure 9) A T the 62 \eir old wife of a (ilw'U-nn, timwcd c,\- 
cclleiit health all her hie No heart murmurs had l«.cn dCiCt-tctl ,it three ruvlme 
plwsical examinations b\ two different internists o\er the jns’ st\ jenrs 111 ]’''aha 
began insuliotish durmcr Ociolicr 194-1 with fatipic, ano-evn i.cvhn icii,’!* ant 
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Light sweats, fever became apparent in Decembei Study at another hospital early 
n January disclosed repeatedly positive blood cultures When transferred to us for 
reatment on January 11, 1945 this patient exhibited moderate fever, slight pallor, a 
Dud, long and harsh apical systolic murmur with wide transmission, hemoglobin of 
1 gm, a minimal albuminuria, and increased eiythiocyte sedimentation rate Three 
uccessive blood cultuies yielded Si) cptococcns vvidans (60 to 100 colonies per cc) 
vhose penicillin inhibition level was 0 02 unit per c c Penicillin was given by con- 
itant intravenous infusion for 26 days in daily quantities of 240,000 units, with 
esulting serum penicillin concentrations of 04 unit per c c Fever gradually 
hminished after the third day, symptomatic iinpiovement was steady, and the course 
vas uneventful except for three minor events a transient and superficial thrombo- 
ihlebitis eight days before tieatment was slopped, a tooth suspected of periapical 
nfection was extracted eaily on the last day of therapy, and one week later a pain- 
'ul subcutaneous swelling appeared over the mandibular region on the other side 
iccompanied by slight fever Penicillin was given by intramuscular injection for 
hree days, and the swelling gradually subsided in 10 days The patient was dis- 
:harged on March IS, 33 days after termination of therapy She had received a 
;otal of 6,820,000 units of penicillin Eight successive blood cultures since Febru- 
iry 10 were sterile The patient continued well, gained 10 pounds in weight, and 
.vas gradually resuming normal activity 

This patient was the oldest in our group The etiology of the cardiac 
esion that underlay the bacterial endocarditis remains obscure; although 
she recalled sore throats in early life, there was no past history of rheumatic 
fever, heart murmurs had not been heard by competent examiners prior to 
the present illness, and the mitral valvular endocarditis was unaccompanied 
by circumstantial evidence (roentgenographic or electrocardiographic) of 
preexisting heart disease Although the streptococcus concerned was quite 
sensitive to penicillin in vitro and the serum penicillin levels achieved were 
lelatively high, tlie tempeiature response to therapy was not as prompt and 
sustained as one might have expected, and declined gradually to normal only 
in the post treatment weeks However, this was counterbalanced by the 
surpiismgly early and rapid disappearance of symptoms 

Case S (figure 10) M R, a 21 year old colored housewife, had no past history 
of frank illness until immediately following the birth of her third child on September 
7 , 1944, when her right knee became painful and swollen This condition persisted 
for several weeks, was followed by abdominal pain, profuse sweats and fever, and 
in mid-November by the appearance of pleural pain on the left side The patient lost 
20 pounds in weight through her pregnancy When she Was admitted on November 
28, following a syncopal attack, she looked acutely ill, the throat was injected, the 
pupils were unequal, and nystagmus was observed bilateially The heart rate was 140 
with gallop rhythm, the physical signs of mitral stenosis and insufficiency were present, 
and the blood pressuie was 170 mm Hg systolic and 130 mm diastolic (hypertension 
gradually disappeared during tlie first two weeks of hospitalization) Attempts to 
prove a gonorrheal pelvic infection by local examinations and by cultures of the 
urethra and uterine cervix were unsuccessful Three successive blood cultures were 
positive for St) cpfococcus vDtdans (3 to 6 colonies per cc ), tlie penicillin inhibition 
level of which was 0 02 unit per c c Treatment with penicillin in daily quantities 
of 240,000 units was carried on for the first 11 days either by two-hourly intramus- 
cular injections or by continuous intramuscular infusion The serum penicillin levels 
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attained with fractional therapy ranged from 0 4 unit per c c in the first half hour 
following injection to OOS unit per cc in the fourth half hour, witli continuous 
intramuscular infusion tlie concentrations of penicillin in the serum fluctuated \\ ideh 
as illustrated by random blood samples which yielded 0 07 to 0 26 unit per c c Both 
inetliods of penicillin administration, especially the intramuscular drip, proied painful 
and objectionable to the patient and unsatisfactory to us in the serum penicillin le\els 
obtained Continuous intravenous infusion of the drug was, therefore, resorted to 
and maintained for 22 daj's longer with onij' brief interruptions for technical reasons 
when intramuscular injections were substituted With continuous intraienoiis ad- 
ministration the serum penicillin le\ els ranged from 0 2 to 0 26 unit per c c In ^ lew 
of progressive clinical improiement and the maintenance of a practically afebrile state 
during the last two weeks of tlierapj, penicillin \\as discontinued after 33 dajs of 
treatment during which a total of 7,620,000 units had been gnen In the third i\eek 
of convalescence an acute and seiere tonsillitis de\ eloped, and penicillin injections 
were resumed for two and one-half daj's witli prompt cure of the infection A week 
later tonsillectomy was perfoinied and penicillin ^\’as again lesumcd prophjlacticallj 
for five daj's Further convalescence v as une\ entful, and the patient was discharged 
on February 10, 1945 She remained asymptomatic, her weight increased 42 pounds, 
recent erj'throcyte sedimentation rates were normal, and 15 consecutne blood cultures 
taken since termination of treatment on January 4, 1945 were sterile Since dis- 
charge the original lij pertension, vliicli had disappeared during hospitalization re- 
turned, and a hjpocliromic anemia (hemoglobin 9 gin ) persisted in spite of prolonged 
treatment with iron The cause of tlie anemia is obscure, urines base been per- 
sistently normal vitli specific graMty showing usual range of sanation and blood 
non-protein nitrogen has never been elevated 

This case was one of several in which we attempted to administer penicil- 
lin by constant intramuscular injection using a ^ery slow rate of drip, but 
the method proved unacceptable because it was too painful, the rate of drip 
was relativelj' uncontrollable, and the resulting serum penicillin le\ cl<? proi ed 
undesirably variable Tonsillcctoin} was performed because the patient had 
had two attacks of tonsillitis during her hospitaliration We l)elic\c that 
tonsillar infection is a source of bacteremia and threatens reinfection of the 
endocardium in these vulnerable patients 

Case 9 J S, an 11 jear old schoolgirl suffered acute rheumatic feier at the 
.igc of 7 Although a “leaking ^alvc’ de\ eloped, she obser\cd no restraints and was 
largely asjmptomatic until imd-Noi ember 1944, when fitnrue anorc\ia, sweats and 
ankle pains dei eloped Weight loss, pallor and pctechiae were noted prc'Liith 
Subacute bacterial endocarditis with Streptococcus 7irtdant w is diagnosed and con- 
firmed by four positne blood cultures at another hospital late in DecemK'r She wa>> 
gi\cn a blood transfusion, and a total of 1,000,000 units ol penicillin was administered 
bj h> podermocK SIS in six da>s Because fc\cr remained high •’iid the piticnt was 
not doing well, she was transferred to us on Decemher 31 She loolcd wasted '■I’d 
was acutcl\ and serioush ill, with temperature of 105° 1' I litre were scicral j>c- 
techiac on the extremities Ihc niodcratch enlargetl hea’"t pre'-talctl gailrtp rlnthm 
and a loud, harsh and wideh transmitltd apical sjstolic nnnmur accon pniusl Iw tlirifl 
The spleen was palpable. 

Penicillin was withheld pending the rcco\cr\ of organ.sins tro i the hhio-l lo- 
bacteriological sttidits lloweacr, within the next da\ the tt.npcri’nrc lel! to iii'i' al 
and rcnninctl so for IS da\s while daila blood culture*- coi'Muiul '•‘t ir In Mew 
of the possibilitj that cure h.ad been effected ihcrapt was •■tiH i ithl’t'd *dea .mlc 



506 


J JR GOERNER, A J. GEIGER AND F G. BLAKE 


one of the original positive blood cultures was leceived The organism was a strep 
tococcus. that produced green hemolysis, fermented inulin, was not soluble in bile 
and proved inhibitable by' penicillin concentrations of 0 02 unit pei c c During the 
first SIX weeks of obseivation in the hospital the blood cultuies were persistently 
sterile, fever reappeared only once for three days in association with a lateral 
pharyngeal space infection, probably of dental origin, the spleen leceded m size, and 
a few pounds of weight were gained That the child was not well, however, was 
suggested by her poor general appearance, persistence of high sedimentation rate, 
periodic recurrence of painful petechiae and two episodes of apparent embolization 
of die spleen, both accompanied by severe pain When acute pharyngitis and tonsil- 
litis, with fever, i ecurred for the third time in two months, it was decided to perform 
tonsillectomy as a prophylactic measure, and to offei at the same time a “pi otective” 
course of penicillin in an effort to resolve the therapeutic dilemma Accordingly, 
penicillin was given by constant intravenous infusion in daily doses of 200,000 units 
for a week prior to and two weeks following the operation, which was performed on 
February 28, 1945 During six weeks’ observation in the hospital following ter- 
mination of therapy the patient improved in general appearance, her appetite in- 
creased, she gained 12 pounds in weight, and no fuither petechiae or embolic phe- 
nomena appeared Since discharge on April 21, there was no further fever, and 13 
follow-up blood cultures were sterile It was noted that the systolic murmur lost its 
original harshness, die systolic thrill disappeared, and a soft, low-pitched apical dias- 
tohc murmur developed 

Although we were unable to establish bacteriological proof that the 
patient was uncured when she was transferred to our care, it seems unlikely 
that six days of tieatment with a total of 1,000,000 units of penicillin would 
have sufficed Moreover, the patient did not appear clinically well during 
the two months of subsequent observation, and this was in contrast to her 
general clinical improvement subsequent to the tonsillectomy and the admin- 
istration of 3,900,000 units of penicillin during a 20 day period We be- 
lieve the second, rather than the first, course of therapy was the curative one 
The development of the murmur of mitral stenosis, together with the change 
111 character of the systolic murmur, we regard as evidence of fibrotic heal- 
ing of the vegetations on the mitral valve 

Case 10 (figure 11) R B , an 18 year old schoolgirl, was known to have had 
a heart murmur since the age of 7, at which time she was confined to bed for one 
year She had no cardiac symptoms and was always in good health until May 1944, 
when protracted illness began insidiously with headaches, malaise, weakness, fever 
and diaphoresis “Pleurisy” (left side) and painful red spots on the fingers were 
additional incidents of this illness She grew increasingly pale and lost 16 pounds 
m weight in five weeks Following tlie demonstration of streptococci in the blood 
in July, treatment with penicillin was instituted at another hospital Therapy con- 
sisted of three separate courses of intramuscular injections of 10,000 to 25,000 units 
at three and six hour intervals over a period of five and one-half weeks She re- 
ceived a total of about 2,500,000 units of penicillin Petechial phenomena persisted, 
and blood cultures continued to yield streptococci 

When admitted to the New Haven Hospital in September the patient looked 
moderately ill and was very thin and pale There were fever and marked tachycardia 
The large heart presented classical signs of mitral stenosis and insufficiency including 
a diastolic thrill A cluster of petechiae was present on the chest, and the spleen was 
palpable Laboratory studies revealed a moderate hypochromic anemia, a corrected 
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sedimentation rate of 40 mm per hour, sinus tachycardia with a rate of 150 per minute 
by electrocardiogram, and aneurysmal enlargement of the left auricle by roentgeno- 
gram Each of five successive blood cultures yielded Streptococcus ttndans (90 to 
120 colonies per c c ) whose penicillin inhibition le\el was 0 03 unit per cc Penicillin 
tlierapy by constant intravenous infusion of 240,000 units per day wms started on 



Fig 11 (abo\c) Ca«c 10 
Fig 12 (below) Ct^c 11 


September 16 Dosage at this Icicl jiclded scrum penicillin cruu nitrations rtiici.-g 
from 0 2 to 0 3 unit per cc The temperature lead fell pronpth and the M<wl cul- 
tures remained persistently sterile after the fir>>t d'^a of trcatr'C' I ''amp'oria'ic 
improacmcnt aaas satisfactory and progrcssiac nu.n^.tniation rcti.rncu no ’urt’ n 
pctcchiae appeared and the patient gainetl stacral pouiuK in aver In Ilo cac’' a*i 
occasional slight febrile rise occtirrctl, the Inch-grade tacharanln tnl .a-'u 
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ectopic ventricular beats appeared Although it was believed that a subacute reactiva- 
tion of rheumatic fevei accounted foi these disturbing signs, the undeniable possibility 
that bacterial endocarditis was still present led us to continue penicillin In the fifth 
week right ventricular failure developed The patient was digitalized, and 5 per cent 
glucose in smaller quantity was substituted for saline as infusion medium The 
signs of congestive failure promptly disappeared and the course thereafter was un- 
eventful except for two episodes of fever to 101“ F , one episode was associated with 
a mild thrombophlebitis, the other followed a few days of administration of penicillin 
by continuous intramuscular infusion, which also produced severe muscl^ pain in the 
infused thigh without local or general signs of infection Penicillin treatment was 
terminated at the end of 54 days, during which a total of 12,160,000 units had been 
given Within the next two weeks the tachycardia subsided and tlie sedimentation 
rate fell to normal All of 10 blood cultures taken since December 9, when penicillin 
treatment ceased, were sterile The patient remained asymptomatic and afebrile, she 
looked very well, her blood count was normal, and she was gradually returning to a 
normal level of activity at home Digitalis was being continued, although no evidence 
of congestive failure had reappeared 

We believe that failure of the original course of therapy which the pa- 
tient had received before coming to us was attributable in part to discon- 
tinuous and insufficient treatment, and in part to tlie three and six hour 
spacing of the intramuscular injections with the result that the concentrations 
of penicillin in the blood were inadequate most oT the time Persistence in 
treatment for 54 days in this case was prompted by relatively minor evidence 
of continuing illness 

Case 11 (figure 12) M F , a 28 year old colored housewife, had had acute 
rheumatic fever at age 13, and heart murmurs were detected two years later The 
symptoms of subacute bacterial endocarditis began in October 1944, and included 
painful toe tips, arthralgia, amenorrhea, fever, weakness, anorexia and weight loss 
of 21 pounds When admitted on January 3, 1945, the patient looked moderately ill 
The classical signs of mitral stenosis were present The spleen was not palpable but 
percussion dullness was increased Three successive blood cultures were positive foi 
Sit eptococcus vmdans whose penicillin inhibition level was 0 03 unit per c c Penicil- 
lin was administered chiefly by constant intravenous infusion in daily quantities of- 
240,000 units, with winch serum penicillin levels of 0 1 to 0 2 unit per c c were at- 
tained During 26 days’ treatment a total of 6,400,000 units was given Except for 
the extraction of seveial abscessed teeth and for a mild febrile episode lasting two 
days, accompanied by pain and local swelling and tenderness of the right forearm 
(embolism), the course during treatment was uneventful, menstruation returned, the 
sedimentation rate declined to normal, and tlie patient gained seven pounds During 
the early convalescent period there was a temporary recurrence of rheumatic fever, 
with mild arthralgia, slight temperature elevation, occasional ventricular ectopic beats, 
prolongation of A-V conduction time to 0 20-0 21 sec , and positive fibrinolysin test 
The symptoms disappeared within two weeks, the P-R interval returned to the original 
value of 0 18 sec , and the temperature remained normal thereafter The patient 
continued well, gained several more pounds in weight, and all of the 12 blood cultures 
obtained since termination of treatment on February 2, 1945 were sterile 

All the factors that promise therapeutic success were present in this case 
brief duration of illness, good physical condition, location of the vegetations 
on the mitral rather than the aortic valve, a relatively sensitive infecting 
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organism, the ready attainment of satisfactory' serum penicillin concentra- 
tions, and prompt clinical response to tlierapy The presence of subacute 
rheumatic fever for a short time during early convalescence has been ob- 
served in two other patients in this group, the threat proved only transient 
in all The finding of Sheptococcits viudans in the sockets of se\eral 
abscessed teeth confirms our impression that such foci of infection are 
potentially dangerous to these patients and should be eradicated 

Case 12 (figure 13) The case of D J , a 32 year old telephone operator, has 
thus far been our single frank tlierapeutic failure Although tlie patient’s siniptonis 
of migratory arthralgia, fever, weakness, headaches, anorexia and weight loss dated 
back only three months, she was already in ver>' poor physical condition when she vas 
admitted for treatment in February 1944 At this time she i\eighed but SO pounds 
had high fever and considerable anemia with leukocytosis She was prostrate with 
severe pain apparently due to splenic infarction, the spleen was palpable, there were 
petechiae and Osier’s nodes, and the signs of pulmonary infarction or pneumonitis 
w'ere present oier the left upper chest The moderately enlarged heart presented a 
long and loud apical systolic murmur with wide transmission Three successiie 
blood cultures yielded Streptococcus virtdans (7 to 40 colonies per cc ) whose penicil- 
lin inhibition lei el was 005 unit per cc Three blood transfusions were gnen and 
'on February 17 a course of penicillm w'as begun, whicli consisted of 5,490 000 units 
administered over 21 days in tw'o-hourly intramuscular injections of 20,000 units cich 
Through this course the blood cultures remained sterile, the temperature declined 
steadily to normal, leukocytosis disappeared, the patient gained se\en pounds, and 
seemed symptomatically impro\ed Eight post-therapy days were afebrile but then 
fe\er gradually returned, petechiae and bacteremia recurred 

On March 23, ttvo wxeks after termination of the first course of trc.itmcnt, 
penicillin w-as again resumed in daily doses of 240,000 units, and in this course we 
attempted to keep the coagulation time of the blood at about 30 minutes through 
periodic subcutaneous depositions of heparin in Pitkin’s nicnstriiuni * Again the 
trend of the fever was downiward, the blood cultures became sterile and during this 
course no petechiae appeared Howeier, when penicillin was discontinued at the end 
of thiee w’eeks, bacteremia was eiident by blood culture within 24 hours, the tem- 
peratures swung quickly upward again, and petechiae reappeared 

After a lapse m therapy for nine days due to lack of penicillin, and after proving 
that the resistance of the organism had not changed m vitro treatment witJi penicillm 
and heparin was resumed on April 23 In this third course winch lasted five weeks 
the patient received a total of 8,300,000 units, most of which was given m two- 
hourly intramuscular injections, but for 11 successive davs near the end of the coarse 
the administration was bv constant intravenous drip The chief event ol mterc'-t 
111 this cycle was the development of a large retinal hemorrhage and victn! wto.ua 
attributable probablv to the heparin Although the temperature course was .again 
downward, it did not reach sustained normil levels m the <ccond course of 
therapy, the intense local reactions produced by the suKiitancous hc,nrm .vert oj) 
tnmstically viewed as probably causing sonii, fever Since the pitient ••ec’neil to l>t 
improving symptomatically appetite md weight having ircrca-ed ard minsi.ai.uior 
having reappeared, therapv was stopped on Mav 28 Hacteremn rcicwcd ftver ''ol 
petechiae promptly reappeared 

Becuisc we had accomplished apparent cure in loin other p-'tic.its dii ir ' tic 
months of repeited laihire m this case, we felt clnlkiiged to p''r‘-i.crc in ti.<' ‘Hc"'- 

* This matcrnl was fiinn<hcd us bv Dr Leo 1 ocv t or I?n"t 1 \t V \ 
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peutic efforts, and some hope was found in the fact that the organism had still not 
increased its i esistance in vitro to penicillin The final cycle of treatment was begun 
on June 7 In this couise continuous intravenous diip was used almost entirely be- 
cause it afforded more sustained and satisfactoiy serum penicillin levels (0 10 to 0 14 
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unit per c c ) than two-hourly intramuscular injections of equivalent doses Heparin 
was not added When, after five days of treatment, new petechiae still appeared, 
the daily dose of penicillin was increased to 400,000 units This yielded serum penicil- 
lin concentrations of 0 3 unit per cc However, petechiae kept recurring and one 
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shower was preceded by a shaking chill and high fe\ er Although tlie blood cultures 
continued sterile, as usual during penicillin administration, we considered that actne 
infection was implied, and the dose of penicillin was increased pi ogressively to 500,000 
units daily for tlie 11 final days Promptly upon termination of the penicillin the 
temperature rose, bacteremia reappeared, and sjmptoms attributable to embolic phe- 
nomena returned Familj and phjsicians agreed that further therapeutic efforts 
be abandoned, and the patient Mas discharged She died four months later at home, 
no necropsy M'as performed 

This patient received 32,750,000 units of penicillin during four months 
of active treatment Why did failure occur in this single case^ The dura- 
tion of illness was no longer, the patient’s physical condition was not much 
worse, and the infecting organism proved no more resistant to penicillin than 
those of other cases in this group which responded in much less time and to 
far smaller quantities of the drug In retrospect, it is clear that the first and 
second cycles of therapy, m each of which promising signs of success oc- 
curred, were terminated prematurely when the temperature had barely 
reached normal This was the first patient m the group to recene massive 
penicillin therapy At tliat time the drug was not yet freely available, and 
the background of experience M'hich should ha\ e indicated continuing penicil- 
lin instead of withdrawing it was lacking Moreo\er, it had not yet been 
learned m the case of subacute bacterial endocarditis that with the tMO-hourly 
intramuscular injections of penicillin the serum concentration of the drug 
falls to undesirably low levels during the second hour, and that continuous 
intravenous infusion of equivalent amounts of penicillin lepresents more 
effective therapy It seems possible that if the first course in this case Iiad 
been continued for two or three "weeks longer, and if the administration had 
been by the constant intravenous route, the result might have been as suc- 
cessful in this as in others It is iioteMorthy that failure in this case was not 
due to increasing resistance of the infecting organism to penicillin, for dur- 
ing five montlis of more or less continuous administration of penicillin, the 
inhibition le\ el in vitro remained unaltered 

The use of heparin in the second and third courses of treatment of this 
case, the onlj one in w'liich anticoagulant medication w-as tried, did not 
change the outcome, and in view of the large retinal hemorrhage that ap- 
peared during heparin therapj, our feeling that anticoagulants were unim- 
portant in the treatment, and potentially dangerous, was confirmed 

In the face of repeated failures to cure this patient, foci of infection from 
w’hich bacteremia might be continuing were searched for in \ain 

Suvtwary of Cases Of the 12 patients who rccentd ma^'sne pcniciilin 
therapy one w-as a therapeutic failure and 1 1 are ah\e and well 0<ic patient 
relapsed shortlj after discharge, she was retreated and has been well ‘■met 
nnd-Dccembcr. 1944 At the tunc of this writing in June. 194'^, .ail 1] •■ur- 
a la mg cases are under our continued obscraaiion J he time th it h ic i ’aji-til 
since ternnn.ition c>f the treatment courses has been from one to fiac numth', 
in three c.ases, from si\ to 10 months in four cases, and from 11 to 1 ■' 
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months m another four cases The group included one middle-aged male 
and 11 females ranging in^age from 11 to 63 years The etiological type 
of heart disease in 11 was rheumatic, m one undetermined (case 7) Ten 
patients had mitral valvulitis alone, one had mitral and aortic valvulitis, and 
one had aortic valvulitis alone, the last had marked arterial hypertension as 
well Minimal congestive failure in both of the aoitic and in one of the 
mitral cases has been kept at an asymptomatic level with digitalis and slight 
limitation of activity Minor embolic phenomena occurred during therapy in 
most of the cases and in the early convalescent period in about one third of 
the cases These occurrences did not apparently alter the successful out- 
come 

Streptococcus vtitdans was originally recovered from the blood in each 
case The infecting organisms weie mliibited by penicillin concentrations 
ranging from 0 02 to 0 05 unit per c c , and in’ no case was there evidence of 
acquisition by the bacterium of increased resistance to penicillin 

Treatment was chiefly by continuous intravenous infusion in all cases 
except one who received his penicillin entirely by the fractional intramuscular 
route The daily doses of penicillin ranged from 200,000 to 600,000 units 
per day for total periods of from three weeks to nine and one-half weeks 
in the cases successfully treated No untoward effects attributable to these 
large quantities of penicillin were noted 

Special Laboratory Studies 

Serum Pemcillm Concentration and Bacterial Inhibiting Levels De- 
terminations of the sensitivity of the infecting organisms to penicillin and 
of the serum penicillin concentrations were carried out in all cases as a guide 
to therapy The dose of penicillin was adjusted (from the basic minimum 
of 10,000 units per hour) so that the serum penicillin concentration was not 
less than three times the inhibiting level of the organism concerned in each 
case Sensitivity assays were made at least twice on the organism obtained 
before therapy, and repeated on all subsequent positive cultures Blood 
samples for serum concentration determinations during intravenous and con- ‘ 
tinuous intiamuscular treatment were drawn without preliminary adjustment 
of the drip rate Hence, the levels obtained represent conditions prevailing 
during ordinary therapy rather than deliberately controlled experiment As- 
says during intermittent intramuscular treatment were made on specimens 
taken every half hour for the two hours following an injection. 

The sensitivity of the organisms was determined by a test tube method 
in which serial dilutions of penicillin m broth, each containing a drop of 
blood, were inoculated with the organism to be tested. A similar senes of 
tubes, inoculated with a standard ^-hemolytic streptococcus, accompanied 
each set of assays as a control 

Serum penicillin concentrations were determined m a similar manner, by 
inoculating dilutions of the serum with the standard hemolytic streptococcus 
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Table 2 summarizes the serum concentrations observed in 11 of the 
treated cases of subacute bacterial endocarditis and four miscellaneous cases, 
using three modes of administration and a variety of doses The figures 
recorded on each patient represent averages of several observations except 
for those on continuous intramuscular therapy, vvhicli are presented merclv 
to show tlie wide fluctuations Repeated assays m any one individual on 
continuous intravenous and intermittent intramuscular administration varied 
little provided the clinical conditions remained unchanged (i e , in the ab- 

Table II 

Average Serum Penicillin Concentrations (Umts/c c ) m Relation to 
Dose and Route of Administration 


1 

Intramuscular 
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sence of renal or cardiac failure) The levels obtained b} the several methods 
of administiation are compared graphicallv in figure 14 It is appircnt 
that although the concentrations attained during the first hour after intra- 
muscular injection are high, thev fall off during the second hour to vnluts 
probabl} quite ineffective m this disease An equivalent do'e per unit time 
given intravenouslv }icldcd a sustained therapeutic level higher linn tint at 
60 minutes after injection Extrapolation of the curve ohtuncd from sev- 
eral observations on one patient after an injection of rOOOO iMnt« vtiggtsi^ 
that even with such massive do-cs no thcrapcuticaliv t'lcciivc ainuntit fU 
penicillin remains in the blood at the end of two hours 
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Erythrocyte SedwientaHon Rate in Relation to Therapy Sedimentation 
rates were estimated periodically by the Wmtrobe method to determine 
^whether such measuiements were of aid m evaluating the pi ogress and re- 
sults of therapy These data m tlie 11 successfully treated cases are sum- 
marized in table 3, m which the course of each patient may be followed by 
Its case number 


Table III 

General Course of Corrected Sedimentation Rate 

I Before Therapy 

A Abnormally Rapid Rate* All Cases 
II Dunng Therapy ^ 

A Persistently Normal Rate No Cases 

B Sustained Trend to Normal or to Near Normal Rates No Cases 
C Irregular Course Varying between Normal and Abnormal. Cases 5, 8, 11 
t) Sustained Abnormal Rates* Cases 2, 3,* 4, 6, 7, 9, 10, 12 

III Early Convalescent Period {Up to 6 weeks post-therapy) 

A Persistently Normal Rate Cases I, 5 

B Sustained Trend to Normal or to Near Normal Rates Cases 10, 11 
C Irregular Course Varying between Normal and Abnormal Cases 2, 3,* 4, 12 
D Sustained Abnormal Rates Cases 6, 7, 8, 9 

IV Late Co7ivalescent Period (After 6 weeks post-therapy) 

A Persistently Normal Rate Cases 1, 4, 5, 9, 12 
B Sustained Trend to Normal or to Near Normal Rates Cases 2, 8 
C Irregular Course Varying between Normal and Abnormal Cases 10, II 
D Sustained Abnormal Rates Cases 3* and 6 

* Chronic mastoiditis 

\ 

The sedimentation rate was always abnormally rapid before treatment, 
and normal values were eventually reached and maintained sooner or later 
in the convalescent period It is evident, however, that the course of the 
sedimentation rate was entirely worthless as evidence of therapeutic success 
at the times when such an indicator would prove most helpful , namely, dur- 
ing the period of active treatment and in the early post-therapy weeks The 
usual ultimate attainment of persistently normal values is simply minor cor- 
roborative evidence that the bacterial endocarditis has healed 

Discussion 

In contrast to the uniform failure that attended our earlier efforts to treat 
subacute bacterial endocarditis with small quantities of penicillin is the signal 
success that is now being achieved with massive doses A successful thera- 
peutic result in 1 1 of 12 cases so treated indicates that this once highly fatal 
disease is now probably as susceptible of cure as any other serious pyogenic 
infection 

In the critical examination of alleged cures in cases of subacute bacterial 
endocarditis, two pertinent questions arise (1) was the diagnosis correct, 
and (2) was the clinical recover}^ a permanent condition or merely a tem- 
porary remission, either spontaneous or therapeutic^ The occurrence in 
acute rheumatic fever and other diseases of an occasional ephemeral light 
bacteremia with Streptococcus vu idans has been clearly established ° It is 
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obvious that an erroneous diagnosis of subacute bacterial endocarditis may, 
therefore, be made However, the cases here presented had persistent bac- 
teremia, usually with high or moderately high colony counts, all but one had 
typical embolic phenomena, all but the few very early cases had tlie clinical 
features of a wasting disease with chronic fever, and none had prominent 
rheumatism to suggest that the true diagnosis was merely active rheumatic 
fever or myocarditis The diagnoses were based on tlie criteria which, from 
past experience, have proved sound as judged from the typically fatal course 
in untreated cases 

All of the discharged cases except one (case 12, who was a frank thera- 
peutic failure) have remained well, and several who were treated early in 
1944 have enjoyed approximately a year of good health Subacute bacterial 
endocarditis is characteristically a chronic disease, and though usually pro- 
gressive to a fatal termination within a year, remissions lasting weeks and 
occasionally longer are known to occur Moreover, Libman “ has described 
a bactena-free stage of the disease In these rather rare cases, however, 
clinical sequelae and evidences of continuing disease are said to characterirc 
the course Thus, altliough cures m bacterial endocarditis cannot yet be 
established with assurance, permanent remission is considered a probabihU 
in the foregoing cases for the following reasons In the first place, spon- 
taneous clinical remissions of such completeness and duration arc distinct!} 
exceptional, if known at all, rather than common in this disease, and it would 
make a tenuous argument indeed to contend that these successive cases hap- 
pened to represent just such remarkable clinical remissions At least, such a 
statistical experience has never been reported m medical literature to our 
knowledge Moreover, the clinical evidences of subsidence of actnc infec- 
tion in each of the successfully treated cases occurring usuall} within the 
first w’eek of penicillin therapy seem more than coincidental in a chronic 
disease A more plausible question than spontaneous remission is whether 
the disappearance of clinical signs of infection in these patients represents a 
temporary therapeutic remission rather than a permanent cure Only time 
can answ^er this question, for when the tlierapeutic remission is regular!} 
found to exceed a year, cure seems ccrtainl} to have been achie\cd This 
result IS already being witnessed in the first sc^eraI cases presented in Section 
II, and in many of the patients treated by Loew’c and his group ‘ lucii if 
such cases w'ere still viewed as therapeutic remissions rather than airc-s, a 
great ad\ance in the control of the disease would be implied, for if .i nioinh 
of therapy can provide a }car or more of arrest m a rclcntlc<;sl\ progre‘-«i%e 
disease, the achic\ement would be worth while 

The recurrence of bacterial endocarditis after sc\eral iiitniths in ari} of 
the successful!} treated cases need not neccssariK indicate rcacination oi tlu 
preexisting disease, for it is not implied tliat successful trtatniciit co it\r*' 
immunit}, and reinfection is prohabi} just as hkeh as cMr to ivrour in thoi. 
patients with .icquired or congenital endocardial defects 'J hiis f ir }n\t 
encountered no appirent reinfection m ain of our ca<es 
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The proof of cure will also find its ultimate test when apparently cured 
patients die of other causes and become available for necropsy examination 
with careful histological and bacteriological study of the pieviously infected 
sites That opportunity has not yet occuired in this; group of patients, but 
a few such cases have been alluded to by others ® ^ 

Persistent failure in the cure of subacute bacterial endocarditis has been 
attributed to the relative drug-resistance of the infecting oiganisms, the 
toxicity of most antibacterial drugs when administered in large doses and 
long courses, and the theoretical inaccessibility of the viable organisms that 
become safely buried in progressive thrombotic accretions Attack upon the 
latter barrier has been attempted with anticoagulant agents,®' ®' yet one 
may question the necessity of such supplemental treatment It is conceivable 
that if the surfaces of vegetations can be kept sterilized for several weeks, 
epithelialization of the surface and fibrotic scarring of all or most of the 
thrombotic mass may effectively incarcerate and perhaps ultimately destroy . 
bacteria lying beneath That anticoagulant medication may be unnecessary 
was also suggested by Lichtman’s statistical survey of the cures of bacterial 
endocarditis achieved with sulfonamide drugs ^ The cure rate of 109 cases 
treated with heparin and sulfonamides was only 2 5 per cent higher than with 
sulfonamide compounds alone It is noteworthy, therefore, that the use of 
anticoagulant agents as therapeutic supplements to penicillin has not proved 
necessary in the successful treatment of our cases The maintenance of 
continuous heparin effect for weeks considerably complicates the technical 
management of these cases, the drug often causes fever which confuses the 
clinical course, and’ the administration calls for at least daily estimations 
of the coagulation times to guarantee proper control of the dosage Heparin 
is potentially a dangerous drug, especially in a disease in which embolic phe- 
nomena are common and predispose to vascular injury with the threat of 
serious hemorrhage, particularly in the brain The frequency of cerebral 
accidents in patients with bacterial endocarditis receiving anticoagulant medi- 
cation had been repeatedly reported, and it is recalled that our one patient 
(D J , case 12) who received heparin during two retreatment periods, de- 
veloped a large retinal hemorrhage with persistent visual scotoma Finally, 
heparin is expensive , the required daily amount actually costs more than the 
penicillin and adds hundreds of dollars to the cost of treatment of the average 
case That heparin has proved unnecessary in our cases has been one of the 
gratifying results of our experiments Whether heparin will prove ad- 
vantageous in the treatment of fai advanced cases with perhaps more mas- 
sive vegetations, is 3'et to be learned 

In the light of current highly encouraging experience with penicillin in 
the control of subacute bacterial endocarditis, the consistent failures en- 
countered earlier in our experience were obviously attributable to inadequacy 
of treatment in all respects the daily doses were too small , the courses of 
treatment were too short , and in the use of fractional intramuscular dosage 
the three and four hour intervals between injections were apparently too long 
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for effective antibacterial titers to be maintained With the empIo}Tnent of 
massive doses in long courses and administration of the drug by routes 
designed to assure sufficiently high titers of penicillin in the blood, control of 
the infection is proving easily attainable in most cases Some evidence for 
these opinions is given m table 4 


Table IV 

Treatment Results in Relation to Duration of Treatment and Total Quantities 

of Penicillin Administered 


Patient 

Non-Curati\e Courses 

Curatnc Courses 

Dijs Therapj 

Total Pcntallin 

Dajs Thenpv 

Total Pcmallm 

J So 

85 

240,000 u 



L S 

14 

440,000 



J M 

28 

1,380,000 



M M 

18 

1,800,000 



F S 



21 

5,000,000 

E C 

16 

1,600,000 

25 

6,320,000 

I K 



70 

17.420,000 

F P 



36 

9,120,000 

A P 

23 

5,760,000 

40 

11 315,000 

R H 



40 

11,860,000 

A T 



26 

6,820,000 

M R 



33 

7.620,000 

1 s 

6 

1,000,000 

20 

3,900,000 

R B 

38 

2,500,000 

54 

12,160,000 

M F 



26 

6,400,000 

D J 

120 

32,750,000 




Of the various modes of administration of penicillin with which we ha\c 
had experience thus far, the constant sIoav intravenous infusion seems to ha\ c 
been best both from the patient’s standpoint of maximal comfort, and from 
the scientific standpoint of maintaining relatnely constant and satisfaclorj 
serum le^els of penicillin ^\lth utmost economy m the use of the limited 
supplies available until recently 

From the technical standpoint the continuous mtra\cnous route i>< ad- 
mitted!} not the simplest, and its successful routine use requires skillful \cno- 
clysis technic and relatively close superMSion of each case during the sc\cral 
weeks of therapy 

A therapeutic course consisting of about 250,000 units per da} for foui 
weeks is apparent!} proMiig adequate to treat the inajoritN of the rclatnil} 
earl} cases m whom ph}sical deterioration is not notabh ad\anccd, iikI 
whose infecting organism is satisfactorily mhibilablc \n e^peciall} f,i\(>r- 
able case, particular!} one whose infecting organism is highh su<ct}>tib!e to 
penicillin, would undoubtedl} respond to less intensi\c treatment wlurca'- 
cases of more ad\anccd disease and those with exceptioiMlh rtsls{,^nt organ- 
isms piobably demand large doses and a longer course 

Ideal cemtrol of the therap} and its projKT eNpenmtntal stud} rail for 
bacteriological facilities permitting identification of tin. infecting bacttnuni, 
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estimation of its resistance to penicillin in vitro, and measurement of the 
serum penicillin titers obtained during treatment to assure that effective anti- 
bacterial therapy is actually being provided It is still not known how closely 
the results of bacterial inhibition tests made in vitro can be translated into 
terms of effective serum penicillin levels required m vivo Thus, if 0 04 
unit of penicillin per c c of culture will inhibit growth of the bacteria in the 
test tube, will the administration of penicillin in amounts sufficient to yield 
a serum concentration slightly greater than 0 04 unit per c c be adequate to 
sterilize the blood stream and vegetations and bring about cure^ In the 
absence of sufficient data to answer this question, and in the interest of con- 
servative practice, an effort has been made to establish serum penicillin con-, 
centrations about three times greater than the in vitro inhibiting level of the 
bacterium concerned In hospitals where ample facilities for management 
and study of these cases are available, the treatment of subacute bacterial 
endocarditis may now be considered a practical undertaking Under cir- 
cumstances where such faalities are not available and cannot be reached, 
treatment should not be denied but should be given empirically The 
simplest therapeutic practice under such conditions would seem to be the in- 
jection of penicillin intramuscularly in doses of at least 30,000 units at inter- 
vals of not longer than two houis day and night for at least four weeks 
Cure of many of the favorable cases would probably result, although the 
practice is admittedly wasteful of penicillin, and the occasional case harboring 
an unusually resistant organism would probably fail to be cured because of 
inadequate dosage 

Summary 

Twelve patients with subacute bacterial endocarditis were treated with 
penicillin given m massive doses and prolonged courses Eleven of these 
patients are alive and well, and in several cases more than a year has elapsed 
since termination of therapy * 

Heparin proved unnecessary in the cure of the 11 successful cases, iioi 
did Its use alter the outcome of the single unsuccessful case 

Administration of penicillin in small doses and short courses failed to 
cure m all of four cases so treated in 1942 

Evidence is presented to show that of the three parenteral routes of ad- 
ministration employed, namely confinuous intravenous infusion, continuous 
intramuscular infusion, and intermittent intramuscular injections at two-hour 
intervals, the first was the most satisfactory 

Conclusion 

Penicillin alone is an effective therapeutic agent for subacute bacterial 
endocarditis when the infecting organism is inhibitable by penicillin and 
provided that the conduct of treatment is carefully determined in each in- 
dividual case 
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Addendum regarding Case 10 (R B ) On June 12, 1945, the patient was still asj-mpto- 
matic, afebrile, and her blood cultures were sterile On that day a tooth with periapical 
abscess formation \vas extracted following the prophylactic administration of a single in- 
jection of 400,000 units of penicillin-in-oil with beeswax Two weeks later malaise re- 
appeared witli fever and positive blood cultures (Streptococcus vindans') Penicillm was 
again administered intravenously for three weeks in daily doses of 240,000 units, and the 
outcome was again apparent cure On August 22 the patient was hospitalized wnth an acute 
illness including signs of meningeal infection, fever and headache Repeated cultures of the 
spinal fluid and blood have remained sterile for bacteria but moniha have been grown from 
three cultures of tlie blood All the other apparently cured cases reported abo\c remain 
well at the time of this note, September 11, 1945 
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ENDEMIC (MURINE) TYPHUS FEVER: CLINICAL 
OBSERVATIONS OF 180 CASES 

By Byron M Stuart, M D , and Roscoe L Pullen, M D , 

New Oilcans, Louisiana 

In the period from January 1, 1929, to December 31, 1944, 180 cases of 
endemic (murme) typhus fever were observed m the Charity Hospital of 
Louisiana at New Orleans Although several of these cases have been previ- 
ously reported,^’ ^ our observation of approximately one-half of the entire 
senes during the past three years warrants an analysis of these cases from 
the clinical viewpoint 

Both European and Mexican epidemic typhus have been introduced into 
the United States from time to time One of the best known instances of 
importation from Europe was the Philadelphia epidemic, in 1836, when 
Gerhard ® successfully differentiated the disease from typhoid fever Despite 
frequent occasions when epidemic typhus has been introduced into the United 
States this type of typhus (louse-boine) has appaiently never gained a 
permanent foothold m this country 

Mild typhus was first observed in the United States, in 1898, by Brill ^ 
of New York Recent studies by Zinsser and his associates ® indicate that 
“Brill’s disease’’ may be a late recrudescence of classic epidemic typhus in 
individuals who have migrated to endemic areas Endemic typhus was first 
reported in the South at Atlanta, Georgia m 1913 “ Subsequent reports ” 
in the next few years indicated that several towns along the southern Atlantic 
and Gulf Coast were endemic foci of the disease In 1923, Maxcy and 
Havens reported a number of cases in Alabama with a positive Weil-Felix 
reaction Maxcy,^^’^^ m 1926, published reports of epidemiological studies 
which indicated the rat to be a reservoir of infection It remained for Dyer 
and co-workers,^® however, m 1931, to separate the louse-borne typhus of 
Europe from the sporadic typhus of the southeastern United Stales by dem- 
onstrating the rat flea to be the vector, and the rat the reservoir host of these 
endemic cases of typhus 


Etiology 

Although the Rickettsiae of murine typhus are closely related biologically 
to the etiologic agent of epidemic typhus, it is now recognized that two dis- 
tinct varieties of the organism exist Rickettsia prowazeki prowazeki, the 
etiologic agent of tlie classic epidemic human louse-borne disease, and 
Rickettsia prowazeki mooscri, the agent causing murine or endemic typhus 

♦Received for publication March 12, 1945 

From the Department of Lledicine, Tulanc University of Louisiana School of Medicine 
and Ciiarity Hospital of Louisiana at New Orleans 
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Morphologically, tliese two varieties of typhus Rickettsiae are identical , how- 
ever, Mooser,^* in 1928, pointed out that the virus of endemic typhus caused 
a pronounced scrotal reaction in guinea pigs as contrasted nith the strain 
responsible for epidemic typhus 

The two varieties of typhus Rickettsiae, like other Rickettsiae, are small 
organisms showing coccoid and bacillarj' forms Apparent measurements of 
single organisms may vary in length from 1 2 to 1 6 micra and average 0 3 
micron in width These Rickettsiae have been observed in chains ranging 
up to 40 micra in length Rickettsiae do not pass readily through ordinary 
bacterial filters They stain poorly or not at all with ordinary methods used 
m staining bacteria, but can be readily stained by the special methods of 
Castenada, Giemsa or Machiavello Rickettsiae fail to grow m ordinary 
media, but are easily cultivated in the various media employing living celN, 
the yolk sac of the developing cluck embryo being one of the preferable 
methods 

Transmission 

Endemic typhus has a reservoir m nature in the common rat, whereas 
epidemic typhus is transmitted from person to person by body lice {Pcdicuhis 
humamts) The endemic variety is transmitted from rat to rat by rat fleas 
(Xenopsylla chcopis) and rat lice (Polyplor spniuhsiis) Although experi- 
ments to demonstrate the transmission of tjphus by the bite of the rat flea 
alone have b/ 2 en uniformly unsuccessful, the feces of tjphus-mfected fleas 
have been found highly infectious It would appear, therefore, that the in- 
fection IS transmitted through this medium This may take place by the 
rubbing of infected feces through skin abrasions, or perhaps in some in- 
stances by inhalation or ingestion 

Epidemiologic Features 

As previously stated, the rat serACS as the reser\oir for murine, t> pluis , 
howevei, an infected rat flea may recovei: from the infection and harbor the 
Rickettsiae for a month or more Endemic tj phus most often apiicars as a 
sporadic disease but may approach epidemic proportions, and under such cir- 
cumstances transmission fiom man to man by the bod} louse is said to 
occur The disease occuis most commonl} among workers in food- 
handling establishments In contradistinction to cpidcniic typhus, the en- 
demic lariet} docs not necessarily predominate among the poorer classes of 
people The peak of prG\alcncc is usually in the late summer and fall 

Endemic typhus is being recognized \Mth increasing frcqucnc} uMhe 
United States, especial!} along the Atlantic and Gulf Coast, m the southern 
and the south^\ estern areas of the countr} 

Pathoi oca 

Gross pathologic changes include little more tlnn the pan nil} faded 
exanthem, occasional!} petechial hemorrlngic lesions which ma} ptrsj'.t 
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slight enlargement of the spleen, some degree of visceral cloudy swelling, 
and at times bronchitis and bronchopneumonia Thrombosis of the larger 
vessels is rarely seen m the murine variety of typhus The brain and men- 
inges characteristically appear normal or present only evidences of congestion 
In 1914, Fraenkel described the specific histologic lesions of typhus 
appearing in association with the blood vessels of the skin Microscopically, 
the essential pathologic change is a generalized proliferative endangiitis, 
usually involving the arterioles, precapillaries, capillaries, and venules, and 
infrequently affecting the larger vessels These lesions are due to growth 
of Rickettsiae m the endothelial cells lining the vessels In the smaller ves- 
sels, swelling and proliferation of the affected endothelial cells may cause 
occlusion Thrombosis is a result of damage to the endothelial cells of 
larger blood vessels An accumulation of mononuclear cells forming small 
nodular lesions m the perivascular regions of smaller blood vessels is con- 
sidered a characteristic feature of the disease These lesions occur in prac- 
tically all organs, but are most prominent m the brain and skin The pre- 
dominant pathologic difference between the two types of typhus is the lessei 
degree of extensiveness and severity seen m the endemic form of the disease. 



tj ® a-r s 

Fig 1 AnnudI incidence of 180 cases of endemic (murine) typhus fever at Charity 
Hospital of Louisiana at New Orleans for the years 1929-1944 inclusive 

Clinical Features 

Although approximately 200 cases of typhus have been diagnosed clini- 
cally at Charity Hospital, only 180 of these were found acceptable for the 
diagnosis of typhus fever according to the following criteria ( 1 ) significant 
or rising agglutination titers, and (2) clinical picture considered charac- 
teristic of endemic typhus No case was included in this scries unless ag- 
glutinins for OXio in a titer of 1 160 or greater were demonstrated 
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Incidence As shown in figure 1, the highest incidence of typhus fever 
at Charity Hospital occurred in 1941, with the next greatest frequencies 
in 1943 and 1944 Also demonstrated in figure 1 is the increasing incidence 
of typhus fever since 1939 This increasing incidence corresponds to the 
increase in the United States as reported by the United States Public Health 
Service Although the physician’s attention is being focused more and moi e 
on typhus fever as a cause for obscure fevers, it is doubtful that this m- 
ciease could be entirely explained on the basis of increased recognition 


/Monthly Distnbuhon of CndcmicTypKus lever 



Fig 2 Monthly distribution of 180 cases of endemic (murine) tjphus fever 


As stated by others,*® the highest incidence (figure 2) reaches its peak in 
the summer and early fall Of our 180 cases, 128 (71 11 per cent) occurred 
from June to October inclusive, whereas the rcmdining 52 cases were «;c,it- 
tered throughout the other sc^ en months of the } ear 

Racial Dnlnbntion Of the ISO cases, 129 patients were white and 51 
w'ere negroes Although this is not directly proportional to the adnii'^sions 
of w’hite and colored patients during the same period, it is quite probable that 
failure to observe a skin rash on manj of the negro patients resulted in an 
incorrect diagnosis m sc\cral instances It docs not, therefore, seem justified 
to assume aiij significant diftcrcnces in racial susccptibilitj to the di‘-casc 
Sex There were 75 white male patients. 54 white females, 30 colortrl 
males and 21 colored females An anahsis of these data fails to rexeal an\ 
significant differences in susceptibilitj in regard to sex, since the 'slichi pre- 
ponderance of male patients is probabh due, at legist in part, to ix'ciipationaj 
f.ictois leading to contacts witli the reservoirs of the di‘>casc 


524 


B M STUART AND R L PULLEN 


Age The average age for our group of patients was 34 6 years, which is 
during the peak of active life, and was probably related to the contacts of the 
patients of our series in hiany instances The youngest patient was a white 
female infant said to be 20 months of age, wheieas the oldest patient in this 
series was a colored female of 67 ye^rs 

Comimmity Distribution All of our patients, except one colored male 
who had just been released from prison in another state, were from Louis- 
iana This, of course, is due to the fact that the sei vices of Charity Hos- 
pital are devoted almost exclusively to the citizeni y of Louisiana and has no 
bearing, therefore, on the community distribution of endemic typhus else- 
where in the South Ope hundred and twenty-five of our patients (6944 
per cent) were from New Orleans, wheieas most of the remaining 55 weie 
from rural communities Fourteen (9 03 per cent) lived on faims 

Occupational Factors The occupational groups repiesented in this series 
varied greatly Food-handlers, including 54 housewives, comprised the 
largest group, 80 patients (4444 per cent), whereas the remainder included 
farmers, shipyard workers, common laborers, mechanics, carpenters, plasterers 
and several other occupational groups Although employees working in 
food-handling establishments are quite likely to contract the disease, the oc- 
cupation of an individual is not necessarily associated with its development 
Contacts Of our 180 patients, 123 (68 33 per cent) gave a suggestive 
history of contact Sixteen of these had handled i ats, four 'handled mice, 
and nine were of the opinion that they had recently been bitten by fleas In 
each instance, a definite history of rats in the home or working environment 
was obtained Thirty-four patients denied any contacts, while in 23 cases 
no historical data concerning contacts were available 

Dyer has considered that endemic typhus may possibly have reservoirs 
in rodents other than the common rat It is also generally thought that an 
infected rat flea may recover from the disease and haibor the Rickettsiae for 
four weeks or longer^® It would appear, therefore, that histoiical inquiiy 
concerning exposure to animal contacts need not consider a wide variety of 
possibilities 

Incubation Penod The incubation time is said to range from five to 15 
days, the usual time falling between eight and 12 days Altliough the 
majority of our patients gave a history of continued or multiple contacts, 
there were 29 who, according to historical data, had one exposure to rats, 
mice or fleas The shortest incubation period of this group was apparently 
four days, but one patient became ill 15 days after Ins exposule Among 
these 29 patients, the average time required for illness to occur after exposure 
was 10 4 days 

Onset Mild prodromal symptoms consisting of malaise, headache, 
cough, nausea, chest pain and corj-za were each present in sevcial of the 84 
patients complaining of prodromata The average duration of prodromata, 
which ranged from one to 10 days, was 2 7 days The actual onset was 
sudden in 96 instances (53 33 per cent) and of these 79 suffered a chill in the 
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‘ beginning Other common complaints associated with the onset of illness, 
sudden m nature, were se^ere headadie, marked ^\eakness or prostration, 
nausea and vomiting, pains in the chest, back, limbs and abdomen Fever 
was nearly always present a few hours after the abrupt onset 

Rash The rash in endemic typhus is frequently not so pronounced as 
the exanthem associated with epidemic tjqihus, and may only comprise a few 
macules which disappear m two or three days As may be seen from table 
1, a rash was present in 115 cases, an incidence of 63 88 per cent Onlj 10 


Table I 


Race 

Rash Prescat 

No Rash 

Perccnt-igc with R->«h 

White 

105 

24 

81 39 

Negro 

10 

41 

19 6 

Total 

Its 

65 

63 88 


of 51 negroes were observed to have a skin rash, two of these papular, 
whereas the remainder were maculopapular and were seen on light-skinned 
negroes The rash, as observed in white patients, when seen early, was 
usually a pinkish macular eruption, each macule ranging from 2 to 5 mm in 
diametei, which disappeared on pressure This rash characteristicall} ap- 
peared on the fifth day of the disease, but was obser\ ed in some instances as 
early as the second or as late as the eighth day of illness This exanthcm 
usually originated on the trunk and spread peripherally to m\ol\e the limbs 
The abdomen, chest, back, shoulders, arms and thighs were in\ohcd in the 
order of frequency, but the face was affected only thrice and the palms but 
twice Scalp involvement was not observed Itching was a rare complaint 
The eruption was observed to fade less readily on pressure as it aged, and v\as 
more often pajiular, but in some instances disappeared completely in two 
or three days without leaving any tell-tale evidences The duration of the 
rash, whicli a aried between two and nine days, averaged six days, and usually 
had disappeared when defervescence occurred 

Temperature Seventy-nine of our patients suffered a transient chill at 
the onset, and 48 others experienced a chill within the first 48 hours Fol- 
lowing tlie actual onset, tlie fever characteristicall} began to rise rapidh or 
by successive steps, usually reaching its maximum by the end of the first 
week The maximum temperature recordings in our senes varied from 
102° F to 106° F , but averaged 104° F Of 127 patients who cxjierienccd 
chills some time during the toiirsc of their illness. 105 sulTered multiple, 
transient chills, sometimes three or four within 2*4 hours 'I he cliil!*; re- 
curred during a period between one and nine days in duration, with an av- 
erage of 4 4 day's Onh 16 of the ISO patients ‘suffered no chi!!*; *)r cJiiIIy 
sensations during the course of their disease 

In our senes of typhus patients, partial remission^ of lever, u'JiiaUv in the 
mornings, were frequent during the second week of the di’;ea<c The av- 
erage duration of the fcvei, which sometimes fell hv cri^i*:. hut more char- 
.actensticallv hv nipid Ivsi*;, was 15 6 davs in this group exchuhng four jvi- 
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tients With complicating diseases The duration varied from 12 days in 
one instance to 25 days in- another The duration of fever in 85 per cent of 
our cases, however, was between 13 and 18 days • Although defervescence 
by crisis was infrequently observed, an occasional case required as long as 
SIX days for lysis of the fever to occur, and the average number of days le- 
quired for lysis was 3 5 days Following this fairly rapid drop in tem- 
perature, one or more transient temperature rises during the next two or 
three days were not unusual, but these were of no apparent clinical signifi- 
cance, and did not affect the general condition, which as a rule was suddenly 
and greatly improved . 

Neuromuscular Manifestations Headache was usually the most promi- 
nent neurologic symptom, being present in 154 patients (85 per cent) of this 
series The headache was not persistent in localization, was usually severe 
and not easily relieved, and often persisted throughout the illness Although 
not so predominant a characteristic as in epidemic typhus, varying degrees 
of mental disturbance which varied from coma, stupor or lethargy, to con- 
fusion and delirium were observed Stupor, seen in 28 instances (15 55 
per cent), was the most frequent manifestation while delirium or excitement 
was seen 12 times and coma was present in only thiee cases Nuchal 
iigidity was present m 10 patients Despite the cerebral changes associated 
with typhus fever, which are similar to those seen in the virus encephalitides, 
reflex abnormalities were not present Neurologic manifestations so severe 
as to suggest the necessity for lumbar puncture were present 20 times These 
evidences of nervous system involvement usually cleared up rapidly with the 
fall in temperature associated with recovery 

Generalized muscular aches and pains were a prominent feature in 160 
instances, back pain was present 138 times, marked weakness usually with- 
out actual prostration 130 times, and neck pains in 52 cases These com- 
plaints were usually manifest early m the disease and frequently persisted 
until defervescence occurred 

Special Senses Aching and soreness of the eye muscles occurred 20 
times, an incidence of 11 11 per cent, while photophobia was a complaint of 
30 patients (16 67 per cent) Conjunctival injection, varying m duration 
and severity, was present 92 times (51 11 per cent) Transient partial deaf- 
ness was a complaint of five patients and tinnitus was noticed by 12 patients, 
five of whom received quinine therapy befoie entering the hospital 

Respiratoiy Manifestations Some evidences of respiratory tract in- 
volvement were present in over half of this group of patients, but were not 
so prominent a feature as in Maxcy’s series of 114 cases A characteristic 
short, hacking cough was present m 106 of our patients (figure 3), an in- 
cidence of 58 88 per cent Most often the cough was non-productive, but 
mucopurulent sputum was raised by several, and blood-tinged sputum was 
produced nine times, being present m five patients with clinical and roent- 
genologic evidences of broncltopneumonia Coryza, sore throat and chest 
pain were also frequent complaints The most frequent respiratory sign 
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found was the presence of rales, usually moist, at tlie base of the lungs 
These rales were undoubtedly a manifestation of bronchitis or broncho- 
pneumonia m some cases, but maj have been due to cardiac weakness and 
resulting pulmonary congestion in many others As shown in figure 3, 
cyanosis Avas present eight times (4 44 per cent) and a friction rub \\.is heard 
but once (0 55 per cent) Respirations Avere someAvhat increased, maximum 
respirations recorded aAxraging about 30 per minute in uncomplicated cases, 
and markedly increased (40 or more in 10 cases) Avhen bronchopneumonia 
developed 



Fig 3 Incidence of respiratorj manifestations of 180 cases of endemic 
(murine) t>phus fever 


The symptoms and signs of respirator} tract iiiAolAcmcnt A\erc present 
sufficiently often to liaAc 100 of the patients (55 55 per cent) subjected to 
roentgenographic examinations of the chest, scAcral of these liaAing two or 
more such examinations Of these 100 patients, roentgenograms were con- 
sidered entirely normal in 69 per cent, AAhereas four shoAAed etidencts of 
pulmonarA tuberculosis Avhich AAas thought to be mactne The remaining 
27 roentgenograms included IS A\hich AAcre interpreted as sliowmg signs of 
peribionclual thickening or hilar enlargement, »A\hile the other nine, 5 jier 
cent of the entire series, reAealed the presence of bronchopneumonia 

Cardiovascular Mauifc^tatwus SAniptoms referable to the cardioAa*:- 
ciilar sjstein A\cre surprisingly fcAA A\hcn one considers that the pathologic 
process of tATihiis is based on acute lesions of the blood \csscls LoAAcnng 
of the diastolic blood pressure as much as 20 mm of mcraity was oh'crAcci 
111 scAcral scAcre cases A\ith CAidcnces of marked cardiac A\caknc^s Oirdnc 
failure necessitating the utilization of digitalis occurred twice one of the 
patients liaAing liA-pcrtensivc heart disease, and the other, 67 a care of .■>ge, 
apparenth suflci mg with arteriosclerotic heart dista^e Although no cardiac 
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fatalities were observed in our series, an occasional sudden death in patients 
not appearing acutely ill has been reported 

Venous thrombosis, occurring in the right cephalic vein, was witnessed 
once, and surprisingly enough did not follow the administration of intra- 
venous medications The pulse was subject to variations ranging between 
80 and 160, the increase m rate being generally proportional to the degree 
of fever The average maximum pulse rate in this series of patients was 
approximately 120 per minute A dicrotic pulse was said to be present six 
times, an incidence of 3 33 per cent 

Gdstrointestmal MamfestaHons Complaints referable to the gastro- 
intestinal tract, although quite troublesome at times, were usually of no majoi 
importance Nausea, vomiting, or both, were present in 65 cases (36 11 per 
cent) and were usually more pronounced at the onset Diarrhea varying a 
great deal m severity was a factor in 19 instances (10 55 per cent) whereas 
constipation, frequently troublesome throughout the disease, was present in 
48 (26 67 per cent) Some degiee of abdominal pain was present in 39 
patients, an incidence of 21 67 per cent Distention was observed in 17 
patients (9 44 per cent) and tenderness on abdominal palpation was elicited 
on 13 occasions The liver edge was palpable in 12 (6 67 per cent), and sus- 
picions that jaundice was present led to icterus index determinations m 11 
cases, only one of these being abnormal 

The spleen, which characteristically enlarged somewhat early in the dis- 
ease, was palpable m 48 and questionably palpable in 10 others, making 58 
(32 22 per cent) with spleens probably palpable In almost every case the 
spleen rapidly regressed in size as clinical improvement became apparent 
Gemtowinary Manifestations Abnormalities referable to the genito- 
urinary tract were not prominent Nevertheless, back pains, a prominent 
feature of the disease when associated with chills and transient albuminuria, 
were jesponsible for a presumptive diagnosis of pyelonephritis in six cases 

Laboratory Findings 

As will be shown later, about 75 per cent of these patients enteied the 
hospital with diagnoses other than typhus fever Consequently, this group 
of patients was subjected to a large number of laboratory tests Blood cul- 
tures, consistently negative, were obtained from 137 of these patients (76 11 
per cent), blood smears in a search for malaria were done 49 times (27 22 
per cent), urine cultures in about one-half, spinal fluid surveys 20 times, blood 
urea nitrogen determinations 51 times, and blood glucose, icterus index, 
serum protein and other laboratory determinations were each done m several 
instances 

Wcil-Fehx Reaction The agglutination of certain strains of the Proteus 
bacillus, called OXio and OX-, by the blood serum of the patient is known as 
the Weil-Felix reaction A total of 448 such tests was made during the 
illness of our 180 patients (figure 4), and it was found that the agglutinins 
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diaractenstically appeared at the end of the first week or during the second 
week of the disease No tests were positne before the fifth day of illness, 
three of 20 being positive on that day It was found that 95 tests failed to 
reveal the presence of agglutinins, the average duration of disease at the time 
of these examinations being 6 8 days The average time required for the 
appearance of agglutinins in the titer of 1 80 was 8 5 dajs, 1 160 nas 10 5 
days, 1 320 was 11 4 days, 1 640 was 13 3 days, 1 1280 was 15 9 days, and 
16 4 and 19 5 days respectively were the average duration before the ap- 
pearance of agglutinins m the titers of 1 2560 and 1 5120 


Results of 448 W<zi.l-FcLi.x Reactions 

|Posi.tiva DjlcluaJ nuttibcrof posjtivatests 



Day a 3 5 6 7 0 9 10 11 IE 15 M 19 IG 17 IB 19 EO Zl 2E. E5 24 W W 


Fig 4 Results of 448 Wcil-Fclix dctcnninations Tlic figures at tlie top of cadi 
column represent the actual number of dctcrmunlions performed on tint particular <ia> 
The figures inserted in the hcaaily shaded part of each column denote the actual number 
of positive reactions while the percentage aalucs arc determined b\ the ordinates oi the graph 

Although most of these cases weic undoubtedly examples of endemic 
typhus, it is now known that Rocky Mountain spotted fc\cr aKo shows a 
positive Weil-Fehx reaction m high titers and conscqiicnth this reaction i*- 
of no practical value m differentiating between tjphus and spotted feier 
Recentl}, however, the complement fixation phenomenon, which becomes 
positive during the second week of the disease and niaj remain posiiuc for 
many 3 ears, has been utilized in differentiating tiphiis and spotted fe\er * " 
This phenomenon un{orUinatel 3 has been utiUrcd m few of our case'-, hut in 
one instance was responsible for establishing the diagnosis of '.jioitcd fticr,’* 
the Rickettsiae of spotted fcier being used as an antigen 

Wood Pictioc Although cellular examination of the blnod is imne too 
characteristic, it was found from an anal 3 Sis of 218 white blood cill eonnts 
fiom our patients (figure 5) that a mild leukopenia is iisinlh seen dtirmq the 
fiist week of the disease, and that the increase m white cells diiiing the stco.’d 
week results in a mild lenkocvtosis Counts ranging from 2,500 to 15,000 
cells are occasionalh seen in uncompHcated ca'-C'- Ibe differential while 
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cell count usually fell witliin normal limits, and the red blood cell and hemo- 
globin values were apparently not affected by the disease 

Urine Excluding two examples of chronic renal disease, the only ab- 
normal urinary finding observed was albuminuria, which was present 30 
times (17 04 per cent) This albuminuria, which usually appeared during 
the first week of the disease, consistently cleared up with convalescence 



Fig S The average values of 218 white blood cell counts performed on various days 
of illness The figures below the curve represent tlie actual number of determinations on 
that particular day with the averaged value designated immediately above the curve 

Blood Set ology Serologic examinations were recorded in 172 instances 
Four of these demonstrated positive Kline and Kolmer tests during tlieir 
febrile period, these reactions becoming negative and remaining so after 
defervescence occurred Thirteen patients were found to have consistently 
positive serologic evidences of syphilis 

Diagnosis and Dii-ferential Diagnosis 

When present in epidemic form, little difficulty should be experienced in 
diagnosing typhus fever, but sporadic cases of the endemic type may prove 
more troublesome When one bears in mind certain characteristics of the 
disease, it is frequently possible to entertain a presumptive diagnosis of 
typhus fever, especially when a contact history is obtained An acute in- 
fectious disease, characterized by a fairly sudden onset and continuous fever 
of about two veeks terminating by rapid lysis is usually seen Although a 
presumptive diagnosis may occasionally be made on the basis of the early 
symptomatology, considerable aid is obtained with the appearance of a 
macular rash after about five days which, in many cases, has a fairly char- 
acteristic appearance and distribution 
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The routine laboratory findings, other than the Weil-Felix reaction, are 
not diagnostic A mild leukopenia is usually present early m tlie disease, and 
albuminuria is obsen^ed m a small percentage of the cases The Weil-Felix 
reaction, although of great diagnostic value, usually does not appear until the 
seventh day or later, and does not prove helpful in differentiating between 
endemic typhus and Roclcy Mountain spotted fever 

The complement fixation phenomenon, only recently used in differentiat- 
ing rickettsial diseases, w'hich utilizes the Rickettsiae of endemic typhus fever, 
characteristically becomes positive during the second week of the disease, and 
may remain positive for many years This test is of definite \alue, especially 
in areas where endemic t 3 'phus and spotted fever both occur 

In experienced hands, biopsies of tlie skin are valuable diagnostic aids 
Suitable specimens may be obtained bj' widely excising a clearly demarcated, 
macular lesion, wdiich should be fixed in Regaud’s fluid and stained b\ the 
Giemsa method “ In tj’phus, Rickettsiae, if present, will be found onl}' in 
the endothelial cells, w'hereas in Rocky Mountain spotted fe\ er the Rickettsiae 
will be seen in the smooth muscle cells of the arteriolar w'alls 

Inoculation of male guinea-pigs and w'hite male rats may be nccessarj 
wdien doubtful cases are encountered In tliese instances cross mimunitj 
tests may be done Six cc of blood draw'n from the patient during the 
first w'eek of the disease are injected intrapentoneally into each of scveial 
guinea-pigs and rats An incubation period ranging from four to 12 dajs 
should elapse, the febrile course being observed during this period Scrotal 
reactions in either animal and the de\elopmcnt of a heavy exudate w'lth 
abundance of Rickettsiae is typical of endemic typhus Such a reaction i-? 
conclusive in the rat Smears of scrotal cells in typhus re\eal massuc 
grow'th of the Rickettsiae in the cjtoplasm without iiiAasion of the nuclei 
In contradistinction, smears from scrotal cells in spotted fc\er usuallj rc^c,^l 
a few large w'ldel) disseminated Ricliettsiae m the cjtoplasm, and frequent 
invasion of the nuclear substance When satisfactorj scrotal reactions arc 
not obtained, immunity tests w'lth know'ii strains of tj'phus and ‘^potted fc\cr 
will usually complete the diagnosis When an occasional atjpical «;train is 
encountered, the results of these tests may not be dccisuc Under such 
circumstances, tissue cultures tnaj be helpful, the c\tciisi\e intranuclear 
growth in spotted fe^cr is clear!} seen, w’hercas the t} pints orgaiusnis gr<»w 
extensn cl} in the C} toplasm 

Although in areas endemic to both Uphus and Rocky Mmintain spiuted 
fo\cr the final diagnosis is tisuall} concerned with differenti iting ihect (wo 
diseases, a large nuiuber ot diseases was considered in the difiereiitial diag- 
nosis of the 180 cases in our scries Fort} -four of these case"- (24 M jKr 
cent') entered the hospital with a presuinptiv dingiit'siN nt uphus h\er 
Other adnussion diagnoses arc tabulated below 
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Common Diagnoses 


Typhoid fever 
Pneumonia 
Malaria 
Influenza 


P 3 'elonephritis 
Virus pneumonia 
Measles 
Drug rash 


Less Common Diagnoses 


Secondary syphilis 
Undulant fever 
Arsenical hepatitis 
Subacute bacterial endocarditis 
Cholecystitis 

Central nervous system syphilis 
Intestinal obstruction 
Pelvic inflammatory disease 
Meningococcemia 


Pharyngitis 

Bronchitis 

Sinusitis 

Encephalitis 

Cerebral concussion 

Infectious diarrhea 

Poliomyelitis 

Plumbism 

Tuberculosis 


Although It IS practically impossible to differentiate early t 3 rphus from 
many of these diseases, the appearance of a rash, cliaracteristic febrile re- 
sponse, absence of leukoc 3 rtosis, and appropriate laboratory procedures serve 
to eliminate most of them from the list of diagnostic possibilities Typhoid 
fever, the most troublesome to differentiate, may be ruled out by blood cul- 
ture, negative Widal reaction, and the different appearance and distribution 
of the rash The rose spots of typhoid characteristically appear in crops, 
and are usually less numerous tlian are typhus lesions Malaria may be 
eliminated by examination of blood smears, whereas the pneumonias should 
be excluded by roentgenologic studies of the chest An adequate survey of 
the urinary tract is essential when considering pyelonephritis, while influenza 
and measles seldom prove troublesome for long Drug rash, since the intro- 
duction of the sulfonamide preparations, may prove difficult to exclude, espe- 
cially when a history of recent sulfonamide therapy is obtained, but discon- 
tinuing the drug frequently proves helpful if other toxic manifestations such 
as suppression of the urinaiy^ output or hematuria are absent 


Course 

Most of the patients entered the hospital after one week of illness, but 
admissions varied from the first day until convalescence The average dura- 
tion of hospitalization \\as 15 7 da>s, vihcreas an a\erage of 23 days elapsed 
between the onset at home and the daj' of hospital discharge The febrile 
response and the rash haAc been described in detail The headache as well 
as various other aches and pains [lersisted in many cases, but always disap- 
peared before the temperature became normal 
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Complications and Sequelae 

Bronchopneumonia, occurring in nine of these patients, was the most 
common complication Thrombosis of the right cephalic vein, possibly of 
no clinical significance in regard to the disease, was observed once Onh 
three of the patients, all in the older age group, developed bed sores In- 
adequate data concerning this senes of patients after hospital discharge 
prevent any worth^^hlle conclusions concerning sequelae, but some writers 
are of the opinion that there are no true sequelae 

Prognosis 

The mortality from endemic t}phus in the United States as a whole is 
usually given as about 1 per cent Most of these deaths are said to 
occur in the aged In contradistinction, the case-fatahty rate during dif-^ 
ferent epidemics of louse-borne typhus varies from 20 to 60 per cent 
There were no deaths in our series of 180 cases 

Treatment 

• 

There is no specific treatment of established value Symptomatic and 
supportive measures, designed to maintain the strength of the patient which 
included strict bed rest, good nursing care, maintenance of fluid balance and 
a liquid or soft nourishing diet with supplementary Mtamins, were the basis 
of the therapeutic legimen in most of our cases Occasionally a stomach 
tube w'as necessary in ordei to administer the necessary fluid and nutritional 
requirements Digitalis was administered twice in cases show'ing evidences 
of cardiac failure Constipation was best controlled by ii'^ing enema's, 
w'hercas adequate nursing care aided in pre%enting bed sores Codeine and 
aspirin were frequentl} necc'ssar) for the control of the hc.'idachc, howc\cr, 
in many instances onl) minimal relief w'as obtained Temperature-reducing 
measures such as alcoliol and cold water sponge baths were employed frccK 
Quinine sulfate, usually 10 grains three or foui times daily, was gi\cn to 
se^elal of the patients wuth only transient effects on the ■febrile course of 
the disease Each of the sulfonamide deri\ati\es except sulfamera/inc wa< 
gi\en in full dosage to several of these patients before the correct diagnosi', 
W'as established, the results being umformh nnsatisfactorj Out jntitnt 
a white female of 28 \ears, rcccncd more than 700 000 units of penicillin 
before tjphus was suspected, but no appreciable change in the conr«c of the 
disease was noted All the patients, except two deserting at the lime of 
defcr\esccnce. Avcrc kept in bed until coinalcscencc was well established 

From experimental work bj Pinkerton and Ilcssc\ " winch shows that 
riboflavin deficicnc} leads to a striking and apparenth specific loss of re- 
sistance to endemic tj'plnis in the rat it appears that the injtction of rr%st,i|. 
line nhofla\m m man is ptrhaps nuhcatccl. particnlarK whtn a !nstor\ of nn 
inadequate diet is obtained Pinkerton’* has also found that the wnli- 
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holding of food following inoculation causes marked loss of lesistance to 
experimental typhus in the guinea-pig These observations lend emphasis 
to the importance of nutrition in typhus 

Recent studies by Woodward and Bland,"® based on severe epidemic 
typhus in French Morocco, indicate that the circulatory collapse in typhus 
is mainly peripheral in origin They demonstrated reductions in the blood 
volume and in blood proteins, especially albumin, and other alterations, all 
attributable to the vascular lesions of typhus and increased capillary per- 
meability They emphasize the importance of general supportive measuies 
to restore the volume and quality of the blood A more leceiit repoit by 
Harrell and his co-workers on the treatment of Rocky Mountain spotted 
fever indicates similar findings Thus it would appear that supportive 
measures should be utilized more in the treatment of conditions caused by the 
• specific Rickettsiae 

Serum preparations are apparently of questionable value There is ex- 
perimental evidence indicating that the various sulfonamide preparations are 
of no value in treating typhus fever, whereas available data suggest in fact 
that these di ugs, m experimental t3q)hus, seem to have a deleterious effect 
Penicillin has been found by Pinkerton and his co-workers to exert a 
beneficial effect in experimental typhus, both in mice and the infected yolk 
sacs of developing chick embryos Penicillin has not yet been subjected to 
an adequate clinical trial, howevei, and it is not known whether penicillin, 
given early and in large amounts, will affect the course qf endemic or epi- 
demic typhus As suggested by Yeomans and co-workers,®® this iheiapeutic 
agent would seem indicated when evidences of secondary infection appeal, 
especially sincp sulfonamide derivatives aie thought to bb detrimental in 
rickettsial diseases 

A recent report by Yeomans and his associates ®® has indicated that para- 
aminobenzoic acid lessens the seventy and shortens the duration of louse- 
borne typhus Their study, based on 20 tieated cases and 44 “untreated 
cases," indicates that when administered properly no undesirable effects arc 
to be expected ekeept a tendency to develop a low white blood cell count 
Although further information is needed, this. therapeutic substance may also 
piove valuable in lessening the severity and duration of endemic typhus 

Prevention 

Since the rat is the reservoir, the control of endemic typhus fever should 
be based on the control of the rat population This is best accomplished by 
poisoning and trapping, the rat-proofing of buildings, and the disposition of 
garbage beyond access to rats Of thc'^c measures, rat-proofing is the only 
one that may be considered as of some permanent laliie Unless supple- 
mented l)y this measure, trapping and poisoning must be continuous to be of 
an)' practical value 
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Vaccines utilizing technics employing living cells as a' medium have been 
prepared against endemic typhus Immunization programs are not gen- 
erally advocated, however, since the mortality rate is low and the disease 
occurs spoiadically, usuall> showing little tendency to become epidemic 
Dyer has suggested that tlie vaccine might be used to advantage in the 
protection of those employed in food-handling establishments, but points out 
that one is not justified m enabling the management of such an establish- 
ment to maintain lat harborage 


Summary 

We ha\e reported the clinical obserrations of 180 cases of endemic 
(murine) typhus fever occurring in tlie past 16 years at Charity Hospital 
of Louisiana at New Orleans Almost one half of these cases have been 
observed, however, m the past three j ears and this and other data lend sup- 
port to an increasing incidence of typhus fever m the southern United States 
The clinical picture, diagnosis and treatment of the disease have been dis- 
cussed in detail 
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THE USE OF THIOURACIL IN THE TREATMENT 
OF PATIENTS WITH HYPERTHYROIDISM'- 


By J L Gabrilove, M D , M J Kert, M D , and L J SorrER, M D , 

N CIV York, N Y 

Historical Review 

The origin of the use of thiouracil in the treatment of hyperthyroidism 
stems from the past studies of the mechanism of the production of experi- 
mental goiter During the course of these studies in \\hich the role of iodine 
in the production of simple goiter was convincingly demonstrated, many in- 
teresting facts were unearthed that were to be of striking importance in the 
development of the rationale for the use of thiourea dern atives in the treat- 
ment of hyperthyroidism 

In 1928, Chesney and his co-workers^ noted the de\elopmcnt of goiter 
in their stock rabbits fed on a cabbage diet The thyroid glands of these 
animals were found to be enlarged, and microscopically they sho\\cd con- 
siderable hyperplasia with no tendency to colloid formation This develop- 
ment ^\ as accompanied by a decrease in the production of body heat, the heat 
production Aarjung inversely \Mth the size of the thyroid Iodine admin- 
istered to the goiterous animal resulted in a rise m metabolic rate and a fall 
in body weight It brought about, ho^\e^er, involution of the h}pcrplastic 
gland 

In 1930, Webster and Chesney * demonstrated that the administration of 
iodine in sufficient quantities would protect rabbits against the goitrogenic 
effect of the cabbage diet Meanwhile, Marine and his co-workers “ showed 
that other members of the Brassica group were also goitrogenic The goitro- 
genic effect, however, w’as inversely proportional to its iodine content It 
w'as, therefore, presumed that cabbage contained an agent that reduced the 
effective thyroxin and iodine content of the thjroids of rabbits This re- 
sulted in hyperplasia of the gland 

Since the most important chemical constituents of the Brassjcac were 
mustard oils, the effect of these isothiocjanatcs and their ejanide precursor*, 
were imestigated With acetonitrile, and other related comi>ounds, Marine * 
W'as able to produce hypeqilasia of the ihjroids, and. in some .aninnls, 
exophthalmos 

So> bean flour w-as also demonstrated to be goitrogenic m rats The 
thjroid became hj'perplastic with little or no colloid The bi'-il nn.ial)oiie 
rate remained unaltered The development of goiter b\ tins means could 
similarh be pre\entcd In the use of iodine, the minimum lodme rnjiarcnunt 

* Rccciv kJ for publinUon Mnrcli 14 1*^4? 
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being twice that necessary in normal rats It was piesumed, since soy beans 
are rich in cyanogens, that these latter weie the goitrogenic agents ^ 

That the cyanide derivatives may have an importance in clinical medicine 
IS emphasized by the fact that the development of goiter is not infrequent in 
hypertensive patients receiving thiocyanates ®' ® Means and his group re- 
ported the results observed in a case of hypertension treated with thiocya- 
nates With the development of goiter, the basal metabolic rate fell to — 17 
per cent, lid lag and exophthalmos developed, and the plasma iodine content 
fell to myxedematous levels Biopsy of the thyroid revealed extreme hyper- 
plasia and vascularity Following cessation of therapy, the basal metabolic 
rate and the plasma iodine level returned to normal, while the thyroid became 
considerably smaller 

In 1941, Richter and Clisby,^®*^^ while studying the effects of phenyl- 
thiocarbaniide, found that rats fed tins drug developed goiter with marked 
hyperplasia of the thyroid gland No exophthalmos was noted At about 
the same time (1941), Kennedy and his group studied the goitrogenic 
agents in Brassica seeds They found that the diet was maikedly goitro- 
genic in rats, but unlike soy bean and cabbage diets, large doses of iodine 
afforded only a minimal piotection against the lesulting hyperplasia and 
hypertrophy of the thyroid 

Marked changes in the basophile cells of the pituitaiy gland weie noted to 
occur in rats that had been fed soy bean flour and were similarly observed 
following thyioidectomy Giiesbach^® found that the changes in the pit- 
uitary in rats fed rape seed reflected the changes in the thyroid, the basophiles 
increasing in numbei as the thyroid underwent hyperplasia, whereas the 
acidophilic elements accumulated when colloid storage occurred It was 
concluded that the basophile changes coincided with an increased secretion of 
thyrotropic hormone Kennedy and his co-workers^" were able to show 
that an intact hypophysis was essential for the production of thyroid hyper- 
plasia Hyperplasia produced by the diet regressed after hypophysectomy, 
while colloid formation after hypophysectomy was not pi evented by the 
goitrogenic diet 

Almost simultaneously, the MacKenzies and McCollum,''* studying the 
effect of sulfaguanidme on the cohform bacteria m rats, noted the develop- 
ment of thyroid hyperplasia and hypertrophy following the use of this drug 
Similar changes were noted to occur with the use of sulfanilamide and 
thiourea ” 

Kenned} attempted to isolate the goitrogenic agent m lape seed, and 
suggested that it might be a derivative of thiourea Allylthiourea m as tested 
and found to produce goiter m rats, with changes m the thyroid and pituitar} 
glands similar to those seen after the ingestion of rape seed No toxic ef- 
fects were encountered 

In 1943, the MacKen/ies and Astwood ** simultaneously published 
their results on the mechanism of the production of goiter by the stilfon- 
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amides and thiourea derivatives It was shown that tlie thyroid under v ent 
marked hyperplasia, that the basal metabolic rate fell, that changes like those 
following thyroidectomy occurred in the anterior lobe of tlie pituitary, and 
that iodine was of no avail in counteracting these changes They could be 
prevented, however, by thyroid extract or by h 5 'pophysectom} The occur- 
rence of a lower basal oxygen consumption, the decrease in food intake, and 
the diminished rate of growth and dei elopnieiit suggested a Inpotlnroid 
state 

Astivood^® studied a large group of compounds including the sulfon- 
amides, tliiourea, and cyanides in an attempt to determine the chemical group- 
ing responsible for tlie action, as well as to determine tlie agent with the 
greatest potency and least toxicity He found that tw'o classes of substances 
were active, derivatives of thiourea, of W'hich 2-thiouracil w'as the most 
effective, and certain derivatives of aniline dyes, including the sulfonamides 
Thiocyanates w'ere found to be active onlj' in the absence of iodine, w hereas 
organic cyanides w'ere without effect 

In 1943, Astw'ood reported prehminar}' studies on the use of thioure.i 
and thiouracil in the treatment of h} perthj roidism Many reports ha\c 
appeared since then dealing with the use and toxic effects of these com- 
pounds ■■■ ■** 

Mechanism or Action 

In experimental animals, the administration of tliiourea and related com- 
pounds produces a fall in the basal metabolic rate, hyperplasia of the tin roid 
the appearance of “thyroidectomy cells” in the anterior lobe of the Inpo- 
physis, lessens food intake and causes subnormal growth and dc\elop- 
ment *' The experimental evidence would suggest that these substances 
result in a decrease in the production of th} roid hormone, possibh In inter- 
fering With the lodini/ation of protein It is this reduction in the form.it ion 
of thyroxin w'hich causes a fall in the basal metabolic rate and the dn.ip- 
pearance of the other signs and swnptoms of Inpertlnroidism noted clini- 
calh The reduction in the amount of circulating tin roid hormone produces 
a compensatory increase in the formation of thjrotropic f.ictor In tlu 
anterior pituitary lobe The tlnrotropic factor, m turn, induces the li\j>cr- 
plasia of the th} roid 

Clinic \L Results 

We ha^e cmplo}ed thiouracil in the treatment of patient' with Injnr- 
tlnroidism and m three patients with non-ioxic goiter Tim h«t gn^np m- 
admitted to the hospital for cosmetic tlnroidectomie' and thiouracil v.i' 
employed in order to stud} the effect of this drug on the histolug\ ot the 
th} roid 

The patients were hospitahred for a period of jour to si\ wuh' 'ii'" 
were subsequently followed m the Out -Patient Clinic for the duration o’ the 
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study During their stay in the hqspital, in addition to frequent basal 
metabolic rate determinations, careful studies of renal and hepatic function 
were conducted both at the beginning of thiouracil therapy and jpst before 
discharge from the hospital Complete blood counts were performed twice 
a week This procedure was continued after discharge from the hospital 
to the Out-Patient Clinic Sternal marrow aspirations were performed 
several times on each patient during the period of observation Blood 
cholesterol determinations, circulation time, electrocardiographic tracings, 
neck size and measurements of the degree of exophthalmos were determined 
once a week while the patient was in the hospital 

Liver function studies performed on each patient included the determina- 
tion of the icteric index, cephalin flocculation test, galactose tolerance test, 
and determination of urinary urobilinogen Renal function studies included 
gross and microscopic examination of the urine, determination of urine al- 
bumin and urine concentration tests 

The dosage employed varied from 0 4 gram to 1 0 gram daily in divided 
doses for the first four weeks during the patient’s stay in the hospital When 
the patient was discharged for care m the Out-Patient Department, the 
amount of the drug was reduced to 0 1 or 0 2 gram daily theieafter It 
has been our impression in general that most patients do better when the 
larger doses are employed In some instances we haye obtained equally 
satisfactory results where smaller amounts of the drug were used The fre- 
quency and severity of the toxic leactions are apparently in independent of 
the dosage of the drug employed 

The Effect of Thiouracil Theiapy on the Basal Metabolic Rote, Pulse, and 
Weight In all of the patients in Group A (chart 1) there occurred a fall in 

Chart I 

Summary of Cases Studied 

A Hyperthyroidism treated successfully with thiouracil 

1 Primary hyperthyroidism — 29 cases 

2 Recurrent hyperthyroidism— 4 cases 

B Hyperthyroidism Lack of response to thiouracil — i cases 

C Hyperthyroidism Cessation of therapy due to Iomc reactions — 

11 cases 

D. Hypcrlhj roidism Prepared for operation with thiouracil — 3 cases 

E. Non-toMC goiter Prepared for operation w ith thiouracil — 3 cases 

the basal mclabohe i ale, a gam in weight, and a slowing of the pulse Stib- 
jcclitc improtement in s}mptoms was usually the earliest evidence of a bene- 
ficial effect This nas noted toward the end of the first week or early in the 
second week of therapy Some reduction in the basal metabolic rate fre- 
quently' occurred within one week, but a definitely significant fall was gen- 
erally not obserted until the second or third w'cek, and in a few' instances 
the lag was slightly longer Figure 1 illustrates the fall m the basal met.i- 
bohe rale plotted against the time, in 10 instances A gam in weight and 
fall in pulse rate accompanied the reduction in basal metabolic rate 
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One of tlie important factors causing a delay in response in the basal 
metabolic rate was the previous administration of iodine, although this is 
not always true Thus m case 5, who had been receiving Lugol’s solu- 
tion for five months before treatment with thiouracil tliere was a fall m the 
basal metabolic rate noted in two weeks with a progressive fall noticeable 
thereafter, especially during the fourth w'eek and later (figure 1) How- 
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Fic 1 The BMR-timc rclationsliip of 10 ^elected cases on tliiouncil thcrifu in Group \ 
The numbers refer to the cases (see tc\l ) 

ever, m a second instance (case 2, figure 2) the patient had rcccitcd Lugol’s 
solution for eight months, and a moderate fall in the ba^al metabolic rate 
was noted m two ttecks, but then a plateau ensued and a further fall tta*. 
noted in the Follow-Up Clinic sc\cn weeks after the onset of thcrapt In 
a third patient (case 13) who had iccencd Ltigol s solution tor tnrtc 
months, no effect on the basal metabohe rate was noted m the hospital after 
IS daas of therapy No further detcrnuuatioii of the basal metai>ohc rate 
was made until eight weeks after the onset of therape, at which lime then 
was a considerable drop The tailure of resjioiise* in two casts to bt m*" 
ciissed later, cases 38 and 3*3 maa haae been title m part tt» the preanui'. u>-e 
of iodine 
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These effects are what one would expect from a consideration of the re- 
sults of animal experiments, and are m conformity witli the findings of most 
other observers The object of treatment with thiouracil is eitiier to treat 
the patient with hyperthyroidism until a natural remission occurs, or to con- 
tinue such treatment until exhaustion atrophy sets m and permanent cure 
results The intensity and duration of therapy depends on ivhich of these 
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^ Fic 2 The effect of prolonged and intermittent thiouracil treatment on the BMR 
in seven cases The numbers refer to the cases (see text) Tin, interrupted lines indicate 
when the patient was not receiving the drug The dotted lines indicate the time from the 
last BMR while the patient was receiving tliiouracil until the time of cessation of thiouracil 
administration, no B^IR being performed during this period 


ends one seeks The latter would probably require far more therapy than 
the fonner Unfortunatcl>, however, we have no method of determining 
when a spontaneous remission would occur or whether thiouracil has induced 
such a 1 emission l*mally, ^\e have no idea as yet as to how long a period 
of therapy is nccessarj' for exhaustion atrophy to set in 

That "a state of “normality" can be obtained for prolonged periods is 
illustrated by man) of our cases In case 1, thiouracil was discontinued after 
two and one-half months of therap). Nineteen days later the basal meta- 
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bolic rate had iisen, she had lost weight and had noted a recurrence of her 
symptoms On readmmistration of the drug, the basal metabolic rate 
promptly fell The drug was stopped a second time Six weeks later the 
basal metabolic rate had risen again, but her symptoms did not recur until 16 
w'eeks after cessation of therapy 

In case 11, thiouracil therapy was stopped after 22 wrecks Nine weeks 
later, the basal metabolic rate had risen markedly Many weeks later, how’- 
ever, she still continued asymptomatic 

In case 8, thiouracil w’as administered for eight weeks and then stopped 
Six weeks later the basal metabolic rate had risen, but the symptoms had not 
recurred 

Case 10 received thiouraal for three and one-half months, and then it was 
stopped Three months latei, the basal metabolic rate had risen, but the 
symptoms did not return until five months had elapsed 

A very mild case of Graves’ disease, case 15, receued thio'uracil for eight 
weeks The drug was then stopped for a period of seven months During 
this period of time she remained as 3 ’mptomatic 

Astw'ood has reported nine* cases w'lth prolonged remission, the minimal 
period of treatment being six and one-half months He has, howe\er, noted 
recurrences after a treatment period of 151 days 

We shall now' consider tlie other groups to see w'hat effectnencss was 
exhibited by thiouracil therapy in spite of any untoward effects that niaj ha^c 
occurred 

In the one instance of leukopenia, case 25, Lugol’s solution had been ad- 
ministered for four months prior to entrance to the hospital After two 
w'eeks of treatment with thiouracil, the basal metabolic rate had fallen 
slightly, the pulse had slow'ed, and she had gained weight Because of a 
mild leukopenia, it was deemed advisable to discontinue the drug 

In the patients w'lth drug fever, the period of stud\ was loo short to 
determine the response to therapy, inasmucli as fe^er occurred within 12 da\s 
The cases in group C, illustrating a lack of response, are four in number 
Case 36 received thiouracil for 30 dajs during which lime he gained weight 
and the pulse rate was reduced, but the basal metabolic rate remained elc- 
^ated Case 37* was treated for 19 dajs Tht basal metabolic rate, pulse 
rate, and weight remained stationare Case 38 rccencd Ltigol's solution 
prior to admission to the hospital She was treated with thiouracil for 20 
dajs with a resultant slight increase in the basal metabolic rate, slight wtipht 
loss, and no change m pulse rate (This transuorx rise in Iwsal mttabohe 
rale obscr\ed w'hen thiouracil is administered directh aftir iodine has been 
cmplojcd has been noted b\ others ) Tlici-c cases were treated cari\ in our 
experience and we now feel that the period of tlurapt was too short 7 Jr 
last 111 group C case 39 was a 51 \car old woiinn with recurrent Infvcr- 
tluroidism She had se\ere diabetes nulhtiis .uid aiiPctiJar filirillrtioM 
After four weeks of thiouracil thcrap> the bisal nitnlsikc rate fell fro'y 
plus -10 to plus 16 j>er cent, and she g'>ined weight riie dialKUC sj tiK h'<w 
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ever, did not improve After a period of seven and one-lialf weeks of 
therapy she developed leukopenia with a white count as low as 1,400 with 
48 per cent polymorphonuclear leukocytes The drug was stopped for 11 
days and then resumed with 0 2 gram instead of the previously employed 
1 gram a day This dosage was evidently not sufficient, and the basal meta- 
bolic rate rose to plus 52 per cent, and she again started to lose weight The 
diabetes remained severe The white count rose, but still remained low, 
and it was not deemed advisable to employ a larger dosage of thiouracil 
After three months of therapy, her clinical progress remained unsatisfactory 
She was then given Lugol’s solution and operated upon 

The expected improvement of diabetes with correction of the hyper- 
thyroidism has been reported by Astwood ,^®’ " and by Palmer,"^ but was not 
observed by McGavack et al 

Group D includes three cases of hyperthyroidism successfully prepared 
for operation with the aid of thiouracil Case 49 exhibited a marked re- 
sponse in the basal metabolic rate in two weeks, plus a gain in weight and a 
fall in pulse rate She was operated upon successfully after 18 days of 
preparation. Case 42 showed a slow responsfe After four weeks the basal 
metabolic late had fallen from plus 48 to plus 30 per cent, and the pulse re- 
mained rapid He had, however, gained ^weight and felt subjectively im- 
proved Operation was successfully performed 

Chart II 

Blood Cholesterol Determinations before and after Thiouracil Therapy 


Before 

Case 

After 

180 

5 

360 

180 

6 

360 

260 

2 

310 

150 

3 

230 

200 

14 

400 

170 

16 

160 

290 

21 

300 

180 

23 

340 

140 

4 

280 


Group E consists of three cases of non-toxic goiter In cases 45 and 43 
the administration of thiouracil for four and one-half and five weeks, re- 
spectively, A\as without effect on the basal metabolic rate, pulse rate, and 
weight Also m a third case of non-toxic goiter with some featuies of a 
questionable mild hjperthyroidism, no effect was noted after four weeks of 
therap) 

The Effect of TJuouraal on the Blood Cholesterol The level of the 
blood cholesterol has ne\er been a verj good index of the degree of hyper- 
tlnroidism Our data are still relatntl) incomplete 'J he data available 
show a rise in the blood cholesterol lc\el in se\en instances and no change 
in two, concomitant with clinical improvement (chart 2) 

The Effect of Therapy on Renal Emictwn In none of our eases have we 
noted anv ad\erse effects on renal function as determined In routine urinary 
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examination and by the urine concentration test Palmer noted one case 
of hematuria 

Effect of TInouracil on Lwer Function Although Shorr '' ‘ and Paschkis 
et al each noted the onset of jaundice in one case, w e ha\ e noted no im- 
pairment of liver function as the result of tlnouracil therapy as measured b> 
the presence of clinical jaundice, blood icterus index, cephahn flocculation 
test, urinary bile, and urobilinogen, and the galactose tolerance test 

Effect of Tlnouracil on the Heart We noted no evidence of cardiac 
damage as the result of tlnouracil therapy Neither case with auricular 
fibrillation (cases 24 and 39 ) returned to normal rhythm Others ha\e re- 
ported both a return to normal rhythm and a failure to return to normal 
rhythm 

Effects of Thwwacil on the Blood Constituents No ad\erse efiects 
were noted on the hemoglobin or red blood cell count The effects on the 
white count and sternal marrow will be detailed below 

Effect of Therapy on Evophthahnos Exophthalmometric readings were 
performed on our patients, but we are not as yet ready to commit oursehes 
to any definite comment We have, howe\er, seen no “malignant exoph- 
thalmos” follow tlnouracil therapy, as did Williams and Bissell It has 
been our impression that there occurs no recession m the exophthalmos 
Effect of Thioiaacil on the Sisc of the Thyi oid It is difficult to measure 
accurately the size of the thyroid gland We ha^ c seen enlargement of the 
gland 111 several patients, especially those m llie earlj stages of the illness, 
111 w'honi the gland w'as large to begin with Recession m size, howcier, 
seemed to ensue later In other patients, w'e ha\ e noted no increase m si/c 
but rather a decrease of varj mg extent The glands appear to become some- 
w'hat softer, but this, too, is difficult to judge 

The Effect of Iodine on the Thwnracil Ticatcd Patient We ha\c men- 
tioned earlier that iodine used prior to tlnouracil ina\ result m a delay m the 
therapeutic result At times there actually occurs an early increase m the 
basal metabolic rate This lag is probably due to the storage of colloid b\ 
the thyioid gland while iodine is being administered A longer jicriod is. 
therefore, required before the colloid can be utilized and the effect of thiour.i- 
cil can be noted 

We ha^e had no experience m the simultaneous use of iodine and thionra- 
cil Mackenzie and ^lackenzie thought that iodides potentiated the ef- 
fects of the sulfonamides Raw son ct al ** made comment on the glaiuK «*t 
some patients treated with both, but no comment was made as to iln. clinic d 
eftcct Astwood^* found that iodine resulted m a further fill in the 
metabolic rate, «md beliexcd that it caused storage t>f tluroid h(>rmoiit m 
the gland Williams felt tint no effect other than th.it of the tlnouracil 
could be noted 

In two instances m winch iodine was used after thiouracd w i'. discontin- 
ued, Williams noted a slight increase m the his-il iretahohc ntc Ou'* ex- 
perience m this regard is based on the use of iodine in prnnralion lor o^v^ra- 
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tion m four cases of drug fever due to thiouracil, one case of leukopenia, 
and case 39 In all instances iodine therapy was started after thiouracil had 
been discontinued 

Case 34 received 0 6 gram of thiouracil daily for 1 1 days, and then de- 
veloped fever Three days later he was given 0 2 gram and exhibited a 
recurrence of fever Four days after this, he was given Lugol’s solution, 
which he received for 12 days and was tlien operated upon The basal 
metabolic rate before treatment was plus 44 per cent, after thiouracil plus 
32 per cent, after iodine plus 25 per cent With iodine therapy he gained 
seven pounds in weight and the pulse rate remained slow, as it had always 
been He died two days postopeiatively of a massive pneumonia, confirmed 
by postmortem examination The postoperative clinical picture was not that 
of true storm, and at autopsy an extensive pneumonic consolidation of the 
right lower lobe was found 

Case 33 received thiouracil for 10 days, at which time he developed a 
rise in temperature to 103° F Lugol’s solution was started six days later 
and administered for 21 days The basal metabolic rate before treatment 
was plus 41 per cent It did not fall on tlnouracil therapy, but fell after the 
administration of iodine without any intervening rise, to plus 22 per cent 
He was operated upon successfully 

Case 35 received thiouracil for 10 days when there occurred an elevation 
in temperature The drug was discontinued, but one dose of 0 2 gram was 
given three days later, directly followed by another episode of fevci Ten 
days later, Lugol’s solution was administered and continued for 11 days 
The basal metabolic rate before therapy was plus 23 per cent It fell to plus 
13 per cent after thiouracil Further basal metabolism determinations were 
not performed but because of a gam in weight and a slowing of the pulse 
operation was performed and was not followed by any untoward results 

Case 32 had a basal metabolic rate of plus 47 per cent before therapy 
She received thiouracil for eight days, and 0 2 gram one week later The 
basal metabolic rate remained elevated Ten days later she was given 
Liigol's solution After seven days on iodine therapy the basal metabolic 
rate was minus 7 per cent 

Case 25 received iodine before entrance to the hospital Thiouracil was 
given for 16 days and then after one da> of delay Litgol’s solution was ad- 
ministered for 10 da}S The basal metabolic rate fell from plus 34 to plus 
23 per cent on thiouracil On iodine the basal metabolic rate fell to plus 20 
per cent The operation and postoperative course were uneventful 

Case 39 was on thiouracil for 65 days with onl\ slight interruption 
Lugol’s solution was then administered over a period of one month The 
liasal metabolic rate fell from plus 52 per cent to plus 26, jilus 18, plus 23, 
and finallv to plus 19 per cent I'he patient was succc';sfnll^ operated upon 
and made an uneventful rccovcrv 

It is dilhtult to decide when the thiouracil tfTctt wears off and when the 
iodine effect begins, and until there is accumulated a larger collection of data 
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With varying periods of thiouracil therapy and iodine administration, \\e shall 
not have the answers to our problems But our data Mould seem to indicate 
that the use of iodine, following the cessation of thiouracil therap} , did not 
result in any untoward effects 

The Toxic Effects of Thiottraal Therapy The toxic effects that we 
have encountered are tabulated in chart 3 

Chart III 

To\Jc Manifestations of Thiouracil 

A Indications for further therap> 

1 Conjunctivitis — 5 cases 

2 Edema — 1 case 

3 Vanegated complaints 

Dizziness 
Aches and pains 
Burning in throat 

B Contraindications for further thcrapv 

1 Drug fever with rash — 2 cases 

2 Drug fever without rash — 2 cases 

3 Agranulocvtosis — 6 cases 

4 Leukopenia — 3 cases 

Conjunctivitis There were five cases of conjunctivitis One occurred 
during the first week of therapy, and three occurred during the second and 
third weeks All were mild and transient, in spite of the fact that the drug 
was continued One occurred after two and one-half months of treatment, 
was rather intense and persisted for several weeks, but disappeared during 
further treatment with thiouracil 

Edema One case of frank diffuse edema occurred after five weeks of 
treatment No cause other than the thiouracil therapy could be established 
as the underlying factor. The urine and kidney function tests w ere negatn c 
The total proteins of the blood were 6 0 grams per cent The allniinin frac- 
tion was 4 5, and the globulin fraction was 15 grams per cent 'I'hc serum 
sodium w'as 138 6 milhcquivalents per liter, and chlorides 108 0 The ba'^al 
metabolic rate was plus 1 per cent I'lic edema receded spontaneously and 
did not recur with further therap) Other instances of edema have been re- 
ported bj Williams et al '''' who studied these cases intcnsnclv. and bj 
Palmer 

Slight transient puffiness of the ejes was complained of In several other 
patients 

Variegated Complaints There were rather irequent comjil.unt*; of du-ri- 
ness and aches and pains in the joints that had not been present be tore treii- 
meiit W'lth thiouracil was begun Whether these were smijilv n-vchoneurotic 
in origin or related to the drug administration we cannot sa\ Others, com- 
plained of biiming in the throat after ingestion of the drug In a few 
transient skin eruptions were noted that disappeared in spite of tne con- 
tinuation of treatment Other observers have noted similar raslu’s 

Drug Pex'cr There were four instances of drug fever, u, eluding twt 
prcviouslv reported In Gabrilove and Kert '■* Two of tke-i wtn acro.n- 
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panied by a generalized maculopapular rash, and one of these latter had a 
generalized lymphadenopathy In three of these patients a single subsequent 
dose of 0 2 gram of thiouracil provoked a recurrence of the fever and 
thereby proved the drug origin of the pyrexia The fever began on the 
eighth, tenth, tenth, and eleventh day after thiouracil therapy was instituted 



-10 

I Z 3 V r 6 7 8 •i 10 II /3i fS H IS 

Week 

riCi 3 The effect of thiouracil on the BMR in four cases developing agranuIoc> tosis 
The arrows indicate the onset of agranulocj tosis The interrupted lines indicate the lime 
during which the patient was not recci\ing tlic drug 

Ayrannlocytoi>i*t. Ihe most dangerous, and unfortunately comparative!} 
frequent, complication of thiouracil therapy is agranulocytosis (granuloc}lO' 
pema) We ha\ c encountered sin cases of agranuloc} tosis m cases of liyper- 
tli}roulism treated with tliiouracil 

* The fir^t case in our cNpciiencc was that of a 47 }car old woman with 
h}{)erth}roKh‘'m, who had an e\'cellcnt response to thiouracil (ease 26, figure 
3) She was discharged from the hospital markedl} improved At the end 
of four and one-half weeks of therapy of 1 gram a da} her white bloml 
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count was 5,800, with a normal differential She was discharged from the 
hospital for follow-up study in the clinic She was readmitted 12 da} s later 
Three days prior to her readmission, she noted fe\er, chills, a congested nose 
and throat, cough and dysphagia The thiouracil which she had been taking 
m daily doses of 0 4 gram was discontinued A blood smear taken at this 
time, but examined only at the time of readmission, revealed six segmented 
pol}'morphonuclear leukocytes, two non-segmented pol} morphonuclear leuko- 
c}i:es, 90 lymphoc}'tes and two monoc}nes On admission, the hemoglobin 

Chart IV 
(Case 29) 

Detailed Blood and Sternal Marrow Studies on a Patient Who Developed 
Agranulocytosis with Tliiouracil Therapy 
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was 87 per cent, the red blood count 4 53 million, white count 200 with 100 
per cent 1} mphoc} tes The platelets were 120.000 Sternal marrow aspir.i- 
tion re\calccl 11,000 nucleated cells with a differential of 8 per cent nntlo- 
blasts, 20 per cent 1} niphoc} tes. 10 per cent hematogones, lO per cent pla'-nn 
cells, 20 per cent reticulum cells. 30 per cent normoblasts, and 2 |x;r cent 
megakaryocytes In spite of treatment with intravenous «ulfainerarint and 
blood transfusions, she died on the third hospital d.ay Just pnor to her 
death, the white count was SOO cells per cu mm with 100 per cc.it Ivnipbo- 
c\les The blood culture was sterile 

Ihc remaining five cases m our series all survived W t attribute ihc^c 
good results to the generous use of penicillin and blood tnn‘>fi.'-io'i‘' 1 h.- 
tlicrapv served to control niftction and cn.abkd the pitunts to ^ }r\]\L s’nts* 
sudi tune as granulocvtc formation wa*. again noniiailv re^uuKU 
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The second case m our series was a 50 year old woman treated by her 
private physician for h}'pertliyroidism with thiouracil She had responded 
well to 0 5 gram a day for seven weeks One day prior to admission she 
noted fever, sore throat and headache A white blood cell count was 3,250 
per cu mm , of which 97 per cent were lymphocytes and one was a polymor- 
phonuclear leukocyte The next day the total white count had fallen to 
2,240, and the day after to 1,250 per cu mm with a total absence of granu- 
locytes Chart 4 summarizes the blood findings in this case She was 
treated with penicillin and blood transfusions Her temperature remained 
elevated for five days and then began to return to normal levels Con- 
comitantly there occurred a progressive improvement in the peripheral blood 
and bone marrow 


Chart V 


(Case 27) 

Blood and Sternal Marrow Studies in a Patient with Agranulocytosis 


Day of Admission 

-9 

0 

1 

2 

3 

4 


6 

7 

11 

16 

Hemoglobin 

75 


76 

86 


86 




105 


Red Count 

42 


4 19 



4 75 




5 45 


Platelets 




300 


310 






White Count 

5 100 

1,200 

600 

950 

2,350 

2,400 


5 400 

5,850, 

11,300 

7,650 

Miclocytcs 

8 




2 



1 

3 

2 


Non-Seg Ncutropliiles 


6 

8 

10 

18 

12 

23 

27 

IS 

14 


Seg Ncutrophiles 

60 

2 

6 

2 

29 

14 

10 

28 

37 

1 41 

1 54 

Lymphocyte 

34 

90 

84 

48 

36 

62 

SO 

37 

38 

34 

32 

Monocyte 

5 

2 

2 

28 

10 

6 

* 

4 

2 

5 

7 

Basophile 




2 

1 

1 





1 

Eosinophtlc 

1 



2 

1 

1 2 

2 

2 


2 


Plasma 



1 


3 


1 

1 

5 

2 



Sternal Marrow Studies 
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The third case, case 27, was that of a 43 year old woman with hyper- 
th>roidism She was treated uith thiouracil with dosages of one gram a 
day for 32 da>s and then 0 2 gram for 34 days She had Iiccn hospitalized 
for the first 37 da>s of the tlierap>, and then was seen in the clinic weeki) 
Xine da}s prior to admission she had had a blood count, which was entirch 
normal Fnc days prior to admission, she de\ eloped fc\er, cough, sore 
thro.it. a ".stiififcd'' nose, and headache, and she stopped taking thiouracil 
She w-as sent into the hospital, where the white blood cell count was found 
to he 1.200 per cu mm . of which only S per cent weic of the granuloc>tic 
senes The next da), the count had fallen to 000, .'ilthough 11 per cent w’crc 
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now polymorphonuclear leukocytes She was treated with penicillin, blood 
transfusions, and liver extracts, and responded ^ erj' well The febrile course 
lasted four days Her hematological picture is illustrated in cliart 5 
The fourth case was that of a 58 year old man with hyperth) roidisin, 
who was treated with 0 6 gram of thiouracil for 22 days, and then 0 2 gram 
for 44 days While under obseri'ation in the hospital, he developed agranu- 
locytosis The white blood cell count fell to 1,600 per cu mm , of winch 
2 per cent belonged to the granuloc 3 i:ic series The changes m his marrow 
and peripheral blood are illustrated in charts 6 and 7 He nas treated uith 
penicillin, pentnucleotide, and blood transfusions He was febrile for six 
days, but did well thereafter (case 30) 

Chart VI 
(Case 30) 

Peripheral Blood Studies in a Patient with Agranuloc> tosis 
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(Ct«c 30) 

Sternal Marrow Studies 
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' The fifth case, that of a 53 year old man with hyperthyroidism (case 
31), also afforded us the opportunity to study the development of agranulo- 
C3rtosis while the patient was hospitalized He was treated with 0 6 gram a 
day for 25 days when he developed sore throat and fever A white blood 
cell count at this time showed the presence of only 950 cells per cu mm , of 
whicli 10 per cent belonged to the granulocytic series The next day, al- 
though the total white count had increased to 1,575 per cu mm , the granulo- 
cytes had entirely disappeared from the peripheral blood The changes in 
the peripheral blood and sternal marrow are illustrated in charts 8 and 9 
He was treated with penicillin and blood transfusions, was febrile for 10 
days, and then recovered completely 

The sixth case (case 28), the details of which were furnished by Dr N 
Rosenthal, who treated this patient in the Private Pavilion of The Mount 
Sinai Hospital, was a 29 year old woman with hyperthyroidism, who had 
received 0 6 gram of thiouracil a day for 35 days Blood counts were not 
done Five days prior to entrance into the hospital, she noted fever and 
painful gums She was seen by her physician and by her dentist, and was 
tlien referred to Dr Rosenthal On the tliird day of this patient’s hospital 
admission, the total white blood cell count had fallen to 600 per cu mm , 
with only one basophile in the peripheral blood, representing the gianulo- 
cytic series She was treated with liver extract, penicillin, and blood trans- 
fusions, and did well, being febrile for only five days Hei hematological 
picture is illustrated in charts 10 and 11 

The time of occurrence of the agianulocytosis in these cases was 40, 49, 
66, 80, 25, and 35 days after onset of therapy The total dosages employed 
were 15 0, 21 0, 24 5, 27 6, 34 6, and 49 0 grams 

We do not believe that these toxic reactions arc due to a direct depression 
of the maiiow by an overdosage of drug, but rather that it icprcsents a 
curious sensitivity on the part of the patient, similar to that obscived with 
other drugs with a similar organic nucleus 

These hematological complications will he reported in gi eater detail by 
Dis Vogel, T)son, and Rosenthal 

\Vc wish to tall attention to oui icsults in the treatment of agranulo- 
utosis with penicillin and blood transfusions Of the six patients w'lth this 
unfortunate complication, one died and the remaining five rccONCicd This 
fataht} occurred pnor to our use of chemotherapy in these cases In the 
remaining fi\c p.ititnts, penicillin w'as administered in a dosage of 20,000 
urms intramiisciilarh c\cry three hours daj and night, and small blood 
transfusions were gi\cn dail\ Since the primary cause of death in flic 
jiaticnts with agranuloc\ losis is o\cr^\ helming infection, the rationale for 
the u=c of penicillin is postulated on the attempt to control such infection 
until such tune as the normal fonnation of granulotUcs is usumed 

Auiitomtcnl Chntujcs m the 1 hyrnul Olotul PoUnxeiuq the U^e of Thw- 
xtron^ From animal experimentation with thiouracil detailed prc\iousK 
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Chart VIII 
(Case 31) 

Peripheral Blood Studies in a Patient w ith ^granulocj tosis 
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we have learned what the anatomical changes are that occur in the thyroid 
glands These changes are diffuse hyperplasia and hypertrophy of the 
gland, lymphoid infiltration, and increased vascularity However, changes 
in the human being ti eated with thiouracil may not occur to the same degree 
as in animals, for several reasons Evaluation of treatment in a patient with 
hyperthyroidism is often very difficult, for one must take into account the 
length of time the disease has existed, the previous use of iodine and ladio- 
therapy, the natural history of remission and relapse, and the varying degrees 
of severity The thyroid gland may reflect in its histology all of these 
factors, so that even the gland from an untreated patient may show various 
types of change, varying fiom iDarked hyperplasia to marked involution 
The knowledge that the human thyroid may go thiough a cycle of hyperplasia 
and involution (Mamie cycle) must be borne in mind The thyroid glands 
of experimental animals aie “biologically young” and easily susceptible to 
external influence, but in man, the thyroid gland, having passed through 
varying numbers of cycles, depending on the stage of the disease, may be 
resistant to iliduced change • There may be several adenomata and foci of 
nonresponsive thyroid tissue present Patients in the early stages of thyro- 
toxicosis with diffuse hyperplasia are probably the patients whose thyroid 
glands are most satisfactory for study There are many other factors which 
influence the appearance of the gland after thiouracil treatment For ex- 
ample, patients with hyperthyroidism have hyperplasia and hypertrophy as 
part of the picture of the underlying disease It is, therefore, difficult to 
decide how much is due to the disease and how much is due to the drug, 
unless a biops> had been taken before the administration of the drug 

The period of treatment with thiouracil is relatively shoi t, and the dosage 
IS relatively small compared to the dosage employed in animal experimenta- 
tion The changes, therefoie, may not be so striking in the human gland 

Finally, patients with normal thyroids or colloid goiter may have a large 
store of colloid and thyroid hormone It will, theiefore, lake a considerable 
time to deplete these stores and consequently a longer period of time for the 
clinical effects of the drug to be noted and the anatomical effects to occur 
We presume that the hyperplasia results from the low levels of circulating 
thjroid hormone uitli a resultant stimulation of th}iotiopic hormone secic- 
tion and not as the result of the preicntion of manufacture of tlnioid hor- 
mone per sc 

Other factors, such as the use of iodine before, during, or .ifter thiouracil, 
alter the histological picture and make any interpretation difficult Only 
by collecting a large number of casts, changing one vari.ible ,it a time, will 
Mc be able to \\ea\e the entire jiicturt 

The glands that we ha\e a\ailahlt for stud\ art (A > out c.ist in which 
death resulted from agranulocytosis (case 26) aiul thiet case*- of liyfier- 
thcroidisin prepared for operation with thiouracil (cases dO. *11. 42), all of 
these casc-s representing tlie action of thiouracil in h}(« rth\roi<Iisni, (H) 
three case,*, of non-toMC goner treated with thiouracil preop* rattceU to note 
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the eflFect of the drug, (C) eight cases of hyperthyroidism prepared with 
thiouracil for ^ary^ng periods of time and followed by the use of iodine for 
a minimum of two Aveeks 

In case 26, there Avere seen the most characteristic hypertrophy and hyper- 
plasia The thyroid gland A\'as diffusely enlarged The histor}' of hyper- 
thyroidism had been of tAvo years’ duration , tliiouracil had been emplo) ed for 
about six Aveeks 

In case 40, the gland clinically AA'as diffusely enlarged The s}mptoin<j 
AA'ere of eight months’ duration, and thiouracil had been employed for IS 
days In this gland, too, tliere Avas considerable hypertroph}' and h}*per- 
plasia A feAA' small acini AA'ere seen filled AAUth colloid 

In case 41, the histological picture aars that of a micro- and macro- fol- 
licular adenoma 

In the group of non-toxic goiter, there aars one gland AA'hicli exhibited 
marked hyperplasia and tremendous amounts of l}mphoid tissue Whethei 
the latter bears any relation to the tliiouracil therap}' or AA'hether it aahs 
present before treatment, AA'e cannot say Such collection of lymphoid tissue 
has been reported by others 

The other tA\'o glands reiealed colloid adenomata, one AA’itli a papillo- 
matous aiea, the other AA'ith the trabecular adenoma 

Of the other cases studied, aa'IucIi haA’e receded tliiouracil folloAAed by 
iodine (cases 30, 34, 33, 35, 25, 38, 39, 37), one case (34) shoAAcd tre- 
mendous hyperplasia and hypertrophy Six shoAA^ed a histological ajipear- 
ance similar to that seen in Grai es’ disease in a colloid phase, tAAo being rather 
hyperplastic One shoAA'ed the structure of a micro- and macro-follicular 
adenoma, but the gland clinicall} aa'rs rather nodular (case 35) 

Summary 

1 Thiouracil has been used m the treatment of 54 patients Fi ft a - one 
patients of this group had h) perthy roidism. and three A\erc instances of non- 
toxic goiter 

2 Thirty -three of these patients Iwac been treated successfully A\itli 
thiouracil for Aarying periods of tune, the longest period of contnuKui'- 
therapy' being 10 months Four of these patients had recurrent hyperthy- 
roidism, the iem.ainder of the patients had diffuse hyperplasia or toxic nodu- 
lar goiter 

3 Three patients AA'itli by pci thy roidism AAcre ‘Juccessfully prepared for 
operation aaiUi thiouracil 

4 Four patients A\ith hyperthyroidism failed to respond •lati'ifacionh 
to thiouracil These patients ncre subsequently prepared with iodine and 
succc'ss fully operated upon 

5 In 11 instances, thiouracil therapy A\as discontinued because of <c\irt 
toxic reactions 
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6 The following toxic leactions were encountered conjunctivitis, five 
cases (9 per cent) , edema,* one case (2 per cent) , drug fever,, four cases (7 
per cent) , leukopenia, one case (2 per cent) , agranulocytosis, six cases (11 
per cent) Some sort of toxic reaction was encountered m 31 per cent 
One of tlie patients with agranulocytosis died (2 per cent) 

7 The development of agranulocytosis or drug fever » are indications 
for cessation of therapy Treatment may be safely continued in the presence 
of conjunctivitis 

8 Liver and kidney function studies throughout the course of treatment 
failed to demonstrate any evidence of injury to these organs resulting from 
the thiouracil However, instances of toxic hepatitis occurring during 
thiouracil therapy have been reported 

9 Because of the frequency and severity of the toxic leactions it is our 
feeling that thiouracil should be used under the following circumstances ' 

(o) In the preparation of lodine-fast patients for operation 

(&) In older individuals with hypertliyroidism, m whom for one leasoii 
or another operation is fraught with great hazard 

(c) In patients with recurrent hyperthyroidism who have been operated 
upon twice or more 
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WERNER’S SYNDROME (PROGERIA OF THE ADULT) 
AND ROTHMUND’S SYNDROME: TWO TYPES 
OF CLOSELY RELATED HEREDOFAMILIAL 
ATROPHIC DERMATOSES WITH JUVE- 
NILE CATARACTS AND ENDOCRINE 
FEATURES; A CRITICAL STUDY 
WITH FIVE NEW CASES 

By S J Thannhauser, Boston, Massachusetts 

Observations on these rare and apparentl) heredofamilial disorders are 
scattered tliroughout the different branches of medical literature according 
to the particular interest of the indnidual author specializing in involvement 
of tlie eye or the skin or the nervous system 

B S Oppenheimer and V S Kugel (1934) liaAC the distinction of first 
reporting tins condition in American medical literature, renaming it 
“Werner’s syndrome ’’ The characteristics of this s}mdrome are 

Shortness of statin e, characteristic habitus 
Canities (le, premature gra>ing of the hair) 

Premature baldness 

Scleropoikiloderma 

Trophic ulcers of the legs 

Juvenile cataracts 

H}'pogonadism 

Tendency to diabetes 

Calcification of the blood vessels 

Osteoporosis 

Metastatic calcifications 

Tcndenc} to occur in brothers and sisters 

The cases published in the literaturt under different titles ha\e been pur- 
poseh selected and grouped It seems ncccssar} to quote and discuss in 
detail tlie pertinent literature in order to prove the actual cMsteiicc of 
Werner's as well as Rothmund’s sjndromc and to justifj their separation 
' Obser\ atioiis of our onii cases should shon that the classification of tlu 
skin changes as "scleroderma ’ or "sclcropoikilodenna” is not aiiprojinatc 
since we arc dealing with heredofamilial dermatoses of a spctial natun The 
pathogenesis of the ulcers occurring in Werner s sindronie cither "troj^iic * 
or due to “pressure, will be discussed In addition the relationship of tlu 
suidrome under discussion to other clinical syndromes will lu dtnionstra'td 

* Rtcco ctl for Dcccmtwr 26, 

From tlu Jo'cpti H Pratt Dni;no«t»c Hospital and Tuit* Colltec Mc<? '-I Sr’ * 
lJo'>ton Mas* Aidwl h> prints from tlu Roct.cUllcr Fon* dation a d l’'r )'o Hiai .* 
Trust Fund 
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I Werner’s syndrome (progeria of the adult) 

II Rothmund’s syndrome 

III Cases related to Weiner’s syndrome (progeria of the adult) and 
Rothmund’s syndrome 

A Cataracta dermatogenes (iieurodermitis) Type Andogsicy 
B Progeria of children (Hutchinson-Gilford’s syndrome) 

C Myotonic dystrophy 

D Hereditary ectodermal dysplasia of the hydrotic type Dys- 
trophy of the hair and nails (Type McKay-Davidson) 


I Werner’s Syndrome (Progeria of the Adult) 

In 1904 Otto Werner ^ described in his Doctor’s thesis from Ophthal- 
mological Clinic in Kiel, a peculiar disorder, under the title “Cataract in Con- 
nection with Scleroderma,” occurring in four brothers and sisters, two males 
40 years and 36 yeais old, and two females, 38 years and 36 years old (a fifth 
sister, 33 years old, was healthy) 


Family K 







1 

1 

9 

1 

f 

Carl K 

Mane K Heinrich K 

K 

Minna K 


The grandfather and grandmother and parents of the patients Incd to an 
old age There were no interfamihal marriages and no blood iclationsliip 
It was only reported that a cousin of the patients, on the mother’s side, al- 
ready showed gra} mg of the hair at the age of 20 


Case Rtroins 

Case 1 Carl K , 40 jears old Normal birtli Normal cIc\elopmcnt m cliild- 
liootl Short m nature No measures of height were rcjiortcd 'I lie appearance was 
atrophic and senile Hairs started to turn graj at 20 At 40 the) wcie snow white 
and \cr) scarce Nothing is leporlcd conceinmg ejebrows, c) clashes or ptilm. hair 
.It the .ige of 20 Areas of hypo Keratosis were first noted under the l.irgc toe, uiidei 
the fifth toe and on the heels After reniot.d lhe\ recurred in a short tunc At the 
'lire of 40 hjperkeratotic areas were noted o\cr the malleoli, heels, on .ilmost .nil toes, 
espcciall) the end ph.il.in\ of the left second toe, which was covered v ith a cap of 
horns ti'-sue* The v/i« user the lower c\tremities and on both feet beeatne thickened 
it ,10 L le>rs appeared at this tunc, first on the left thirrl toe and on the skin of the 
tlor-al surface of both feet Ihe ulicr^ sm re as large as .i dime L.itcr ulcer., de- 
velo|M.<l on the tMernnl nnlleoli and on the si m oser both Vehilles tendons In almost 
.11 lU'-tauccs are, is ot inflammation sscre ob'trvttl. espLcnllj on the dorsum of the 
ft«t fhc't pkues were so puntiil tint the patient cried hie a child Ihe t.iut skm 
w,i< sttitched osc'r the und'rlsin,: strueuir«.' sshich vseri Kiel mg in stib^'iitaneous tit 
In son e places lme‘ sen’es cosefvil tin sijins, ilun ‘I in Iht skm ch.ingi ssere' oil’ 
n >*c-i 0.1 the Jovtr kgs nf,<I ket Hna.i.e of the tuditnc's oj tin 'lin motion in tin 
ard V and plrdangcsl jouit. of tin le^t w.is con ubribU rr 'rnted 'I lure no 

!tur m the .‘fibett ! ^ m .rf* s L'tddc bn Irotln ' tin poirnt did not tti.nplim of 
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pain in his legs The imiscles and subcutaneous fat tissue on both lower legs were 
underdeveloped On the forearms and hands also, muscles as w ell as subcutaneous fat 
tissue were atrophic, but to a lesser degree than on the lower legs and feet The 
toe-nails were lacking on tlie left third and fourth toes and on tlie other toes the nails 
were atrophic A similar condition of the nails was noted on the right foot Tliere 
iS no report on the character of the voice Cataiacts de\ eloped at tlie age of 28 and 
w'ere operated upon at tlie age of 36 Endociiiie featwes Otlier tlian tlie senile 
atrophic appearance tliere was no report on tlie sex organs or his sexual life The 
fact that he was not married hints at a sexual deficiencj 

Case 2 il/oric if , 38 jears old Normal de\ elopinent as a child Shewas\er)' 
short in stature and gave the general impression of being an underdei eloped, degen- 
erated person, with thin muscles and ler} little subcutaneous fat tissue Hairs were 
fine, gray and scarce Psyche and intelligence were normal Shn At the age of 22 
the patient noted that the skin of both low’er legs and feet had already become taut 
and fixed on the underl} ing structures Tlie % eins under the thin atrophic skin became 
visible in their smallest ramifications There were no hairs on the affected parts 
of the skin Because of the tightness of the stretched skin motion of the ankle joints 
and phalangeal joints was almost impossible The color of the skin was normal, 
except that the face had a reddish hue due to seiere acne When she \\as 32 an 
ulcer developed on the skin covering the left outer malleolus which did not close for 
two years When she was 34 an ulceratn e skin defect, the size of a w alnut, located 
on the left lower edge of the shin bone, whicli, after se\eral jears, had not jet 
healed At the time this 38 year old patient was first seen the skin of both lower 
legs w’as taut, glossy and atrophic The skin on the affected parts showed patches 
of grayish biowm discoloration beside normal skin of normal color Slight scaling 
W’as noted on sharplj’ defined places where the normal skin bordered the affected 
parts Areas of thick hyperkeratosis were present o\er both heels, under the large 
toes, on the lateral sides of the feet and on the dorsum pedis on seieral toes 
Ulcers and scars of ulcers w’ere seen on all parts exposed to pressure on both lower 
legs Especiallj large ones were loc.ated o^c^ both Achille>. tendons, on both shin« 
on the malleoli and on the lateral sides of the feet and on the back of ‘•onic toes On 
the large toe of the left foot onlj a rudimentary nail had de\ eloped On all other 
toes of the left foot nails were lacking Of special interest was the scicre iiuohe- 
nient of the skin of both lower arms and hands The thin, reddish, atrophic skin 
o\er both hands was so tightlj stretched o\er the bonj structures that the first and 
second phalangeal joints on all fingers were ankjlosed The patient could not move 
her fingers Ihc fifth finger of the left hand was contracted in flexed position 
Defined areas of hj perkeratosis similar to the condition on the icet were noted o\cr 
the metacarpophalangeal and o\cr some intcrphalangeal joints The fini,cr-nai!s 
were normal except that of the left fifth finger which was atrophic The mucclcs 
of both lower arm? were atrophic and meager Tlie subcutaneous lat fixsue was almost 
lacking on both lower arms and hands Tendon reflexes were nornn! Ca’aractf 
de\ eloped on both lenses at the age of 23 The cataracts nntured six jcirs htcr 'tid 
were successfullj operated upon Endociine features llic tluroid gland was en- 
larged to the size of a fist The patient did not co.uplain of palpitation or otl ir 
sjinptoms of hj perthj roidism Menstniation had started at the age oi 13 and ha<i 
been regular until the age of 20 Thereafter the patient nicnstniated only twice \ 
year for a few years, then menstruation ceased altogether 

Case 3 Heinrich K , 36 years old lie was a fanrer and was aWc to ^vorl 
until his eyesight deteriorated at the age of 33 As a child his cciclopiuei t was o-- 
nial No record of his height w is rcpoitcd At the time of hi^ firsa cxa.nin ition hi' 
appearance was senile After he graduated from higii >- 1 : 1100 ! his / rr li^nn to 1 in 
gray At the age of 24 all the scalp hair was graM*-!! Tliert was r o rej-o t of i^'c 
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presence or absence of pubic hairs His bony structure was very tliin The skin 
was of senile texture and shrivelled A witliered condition was especially noted on 
the skin of the face Tightness of tlie skin in Heinrich K was observed only on both 
feet and the lower third of the lower legs The skin in tliese areas was taut and 
atrophic and of a reddish hue Some areas of the feet were puffy and itching 
Slight scaling on some areas was noted The mobility of ankle and phalangeal joints 
was not restricted Only over the olecranon of the right elbow circumscribed areas 
of hype} kei atosts were seen Ulcers were present only on two areas, namely, on the 
skin over the right malleolus and over the medial side of tlie large toe Cataracts 
developed at the age of 29 The patient was operated upon at the age of 33 The ^ 
arterial blood vessels exhibited definite sigfns of arteriosclerosis Endocrine features 
Other than his senile, atrophic appearance no remarks concerning endocrine symptoms 
were made 

I 

Case 4 Minna K , 31 years old Her development in childhood was normal 
At the time of her examination she gave the impression of a degenerated and in- 
fantile person Shu was oi very shoi t statm e Her pjyc/ic was abnormal She cried 
and laughed without reason She was suspicious and refused at first to be examined 
Her scalp hairs were entirely gray The first skin changes were observed at tlie 
age of 22 The skin over the second and tlnrd left toes became thickened and cov- 
ered these toes like a horny “capsule” After the horny layer was removed an ulcer 
remained Both toes had to be amputated Two yeais later the same condition re- 
sulted m the amputation of the fourth left and second right toes At the tune of her 
examination, at the age of 31, both feet were deformed because of the previous 
operations The arches were abnormally high Exostoses w^ere present on lateral 
parts as well as on the dorsal parts of the feet There w'as slight scaling of the skin 
over the lower legs and feet and it w'as taut and atrophic, but of normal coloi The 
skin W’as so tightly stretched o\cr the bony structures of the feet that the mobility 
m both ankle joints was almost completely restricted Numerous telangiectases of 
the skin covering the malleoli and the exostoses w'cre noted Arens of cii ctimscnbcd 
hypcrknalosts w'cre outstanding on both heels and over the exostoses The nails of 
the two remaining toes of the left foot had completely disappeared, the end phalanges 
of these toes were atrophic The nails of the four rcniauuiig toes of the right foot 
were present only in rudimentary form The muscles of both lower legs W’crc ex- 
tremely thin and underdeveloped The panniculus adiposus in this part of the legs 
was almost completely absent Although the bony structures of the whole body were 
extremely thin and fragile, spontaneous fractures had neicr occurred Cataracts 
developed at the age of 27, first on the right eye and, two years later, on the left eye 
Endocrine features The tliyroid was enlarged forming a goiter the si/c of an apple 
No signs of hyperthyroidism were noted During her .idolesccnt years the menstrua- 
tion was rare and scants At the age of 19 the niciisciv stopped completely. Her 
jirescmlc appearance v ,is outstanding 

Co»ji»n*ii/ There is no question that Werner's observations on four 
brothers and sisters represent the first description of a unique clinical entity 
Werner, a medical student in the ophthalmological ward, w'as concerned 
chiefly with the jinenile cataratls, but the description of the apj>caraTK.c of 
these pattciUs, especially the dct.ailed appearance of the skin tliangcs, at onto 
gives the iiTiprcssion that the described disrasc is of genera! medical interest 
and siguificanec’ sinrt it mvoKcs not only the eyes but tin whole body All 
the symptom^ of these bnuhers and sistcp, devclujicd during tlic second 
and thirrl dt^’ade- of life Ibrth was normal devtlopinoiU m rliildboex! was 
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normal, but m the adolescent age they remained short in stature It is re- 
markable how similar, almost to the last detail, tlie otlier features likewise 
appeared in these patients They became gray around the age of 20, later 
the skin on the lower legs became taut, atrophic and stretched o^er the under- 
lying tissues, which consisted of a very meager subcutaneous fat tissue and 
thin atrophic muscles Areas of circumscribed hyperkeratosis were painful 
and after the horny layer was torn off or removed by the pressure of shoes 
or clotlies ulcers resulted At the same time, in the second decade of life, 
cataracts developed m both eyes The whole appearance became more and 
more senile The patient became incapacitated for heavy work, partly ov ing 
to the immobilization of the ankle joints and feet as a result of the tightness 
of the skin and the ulcers, and partly owing to general weakness and to the 
reduced nutritional status of the whole body Signs of arteriosclerosis be- 
came evident and completed the picture of presenility 

Werner has classified the skin changes as scleroderma because the skin 
of these patients in the affected areas was taut and tightly stretched o^er the 
underlying tissues, as in true sclerodenna He did not consider that the 
circumscribed hyperkeratosis and ulcer formation are not obsefved as fea- 
tures of true scleroderma nor did he make biopsies to prove his classification 
histologically. Unfortunately this designation, as ^\lll be noted, uas used 
in similar familial cases later published On the basis of our own observa- 
tions an effort will be made to classify the nature of the skin changes siniulal- 
ing scleroderma in Werner’s syndrome Werner, himself, relates the ob- 
servations made on the four adult members of the family K to obserxations 
published by Rothmund 61 jears ago, describing }oung people of three dif- 
ferent families in whom peculiar skin changes, together \\ith cataracts, oc- 
curred The difference and the relationship of the syndromes- described bj 
Rothmund on the one side and by O Werner on the other \\ ill be pointed out 
in the second part of this paper 

FossitiSj- in 1920, reported two cases with sclerodenna and cataract 

Case 1 was a 57 >car old, intelligent woman, with a small skull The scalp I atr 
w'as snow white and scarce Proptosis of the ejes was noted The roia- was high 
pitched and hoarse Sclerodenna developed at the age of 20 and bilateral cataracts 
at the age of 31 No similar disorder in the famih was reported 

Case 2 was a 35 >ear old male who was short in stature The nniscles and adipose 
tissue w'ere underdea eloped The zoicc was high pitched and hoarse Sclerodcrnn 
started at 20 and cataract at 30 One sister was reported to be of the same sn.all 
staUire as the patient 

G Gntllain,/ 1 Alajommrc and R Marqueay' (1923) rcporteil a male p ttic.it 
28 a ears old, under the title "Sderoderniie progressne aacc catnractc double j>*-tcofe 
die? tin infantile ” 

No other nieinbers of the familj were afilictcd He was diort m «tatu-c (ItS 
cm ) and his growth stopped at the age of 10 Jhc tj/miii'irr were «hori and thin 
in contra'it to the chest and abdomen Hands and fact were ‘'inll Pic t^n^ers 
showed nodular dcfonnities as m arthritis Hatr Face and chin wl'c hairlc's a,it'i 
the exception of a few fine mustache hair> Piibic bust tre scircc and ot a :c- 
nule distribution The skin was tight and not ph iMe on ihc letter pa-t of l*'c leg* 
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especially on the toes The skin was fine in texture on the dorsum of the feet Under 
the great toes, areas of hyperketaiosts were found Ulcas were also present under 
the great toes as well as on points of pressure The muscles on the lower part of ' 
the legs were atrophic Above the knee the vntscles were normal On tlie face, 
chin and arms the skin was also tight but less so than on tlie feet There was some 
difficulty in opening the mouth wide No telangiectases were noticed Cataracts de- 
veloped in botli eyes when he was 25 The voice was harsh and high pitched. The 
heart was normal Blood pressure was 140 mm Hg systolic and 90 mm diastolic 
Endociine featines Gynecomastia of both breasts Although the genital organs 
were very small and the testes were only the size of those of a 10 year old boy the 
patient claimed to have had intercourse three to four times in a single night He 
had married at the age of 24 but had no children Sella turcica was noi nial Roent- 
genograms of the bones showed the epiphyseal fuges closed 

N Manjukozva* in 1923, in a paper concerning tlie relatioij of cataract to 
endocrine disturbances, described a 36 year old man whose features apparently be- 
long to the syndrome under discussion, whereas a patient, leported in 1922 by C 
Papasti atiyakis,^ with complete alopecia, atrophy of the nails and cataracts, should 
not be registered as Werners syndrome but rather as "hereditary ectodermal dys- 
plasia ” 

E M Barbot/^ in a These of Paris, in 1925 (the same cases were later repub- 
lished by Momcr-Vimrd and Baibot ") discussed in a paper entitled "La sclerodcmiie 
associe a la cataract (affection familial)” a family in which the grandfather had 
early canities, and cataracts at the age of 40 The mother obscr\ed grajing of the 
hair at the age of 20 and cataracts between tlie ages of 20 and 30 She did not has c 
any skin changes This w'oman had five children One child died of intestinal 
troubles Two sons were healthy Twro daughters showed skin changes, canities 
and cataracts 

Case 1 il/iw Mane C , age 46, height 160 cm Shell-like plaques of Itypet- 
keratosis on both soles beneath the great toe w'cre noticed at the age of 20 The skin 
over the lower legs and ankles was tightly stretched At the age of 22 the voice 
became hoarse. She was a singer and had to gi\e this up At the same time the 
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sc.ilp hair licgan to turn gra> and to Ijcconic sparse The pubic hairs almost dis- 
ajipeirctl, V. hen *-ht was 25 cataract t <lc\ doped At the tunc of the last examina- 
lion, 1931, the skin mcr the anile-' and feet v.is taut and tight .Sin. had difficult} in 

Tuning On the fioints of p'-c-.surc on both lower kgs ulcers and sc.irs of ulcers 

V ere pre*^ei 5 t Both lower /••/;? were \cr} thin, almost lilc a sldelon (r.ndatrc 
congik') Abose the hiec^ 'Mn was nornnl .and the muschs better dttclop'-d Toe- 
iiiils acre atrophic Minstnntion started at 12 and stopper! u 4} 'Irndon rr 
ficxis of the lower c'trcnvties could not be thciitd Trtcep'- v,er« nnrnnl 

Ccie 2 M',ss MertI u C, 42 }car‘- oM Short m '■tatu.'-c The situ charif'et 
devdcr-ftl at the age of 25 Ih" ’ilcets .ire tl»c '-ant tven ui *it)a!l d'-tuls, as 
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m her sister When she was 30, bilateral cataracts weie evident Menstruation be- 
gan at the age of 13 and was still regular at 42 Her voice was clear 

Bau-PiussaJi ^ reported in 1926, in his paper entitled “La degenerescence 
genito-sclerodermique,” the case of a 36 year old woman At the age of tliree the 
patient’s vision was defective Menstruation started at 18 and stopped at 20 The 
general habitus of the patient was underde\ eloped 

M Sainton and Mamon ® described, in 1927, under the title “Syndrome pluri- 
glandulaire avec sclerodermic et cataracte” a 25 year old male metal worker He 
had only one brother who was normal He was short in stature, '149 cm He looked 
much younger than his age Haus were rare and gray, there w'as no mustache 



Fig 2 Case 1 Germaine* Gray scarce scalp hairs, scanty eyebrows, no eyelashes 

Presemle appearance 

Eyebrow’S and eyelashes were sparse as were, also, tlie pubic hairs The cais stood 
out from tlie head and were flat The sktn was of waxy color, thin and adherent 
to tlie underlying tissue The motion of botli feet was inhibited by the taut, scle- 
rodermatous skin On the feet were several ulcer scars On the right great toe an 
active ulcer was present In contrast to the globulous abdomen the extremities W'ere 
slender and tliin The toe-nails were atrophic and deformed Bilateral cataracts 
developed at the age of 22 The voice was hoarse Endocime features The penis 
was small The testes descended at the age of 13 and w’ere small in size Sella 
turcica was normal in size The thyroid w'as difficult to palpate There w'as gyneco- 
mastia of the right breast 

T. Hashimoto reported, in 1930, the case of a 44 year old man w'ho developed 
cataracts and scleroderma Penis, testes and epididymis w'ere very small 

H Egucht^^ published, in 1930, two isolated cases, witliout history of familial 
incidence, w’hicli belong to this group A 32 year old man and a 30 year old woman 
had identical symptoms 1 Disturbance of growth, height 148 cm 2 Scleroderma- 
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like skin clianges on hands and feet 3 Canities (grayness of the scalp hair) 
4 Cataracts showed at the age of 28 in the man and at the age of 26 in the uonian, 
star-like densities on the posterior cortex of tlie lens 5 Hoarse ^oice 6 Re- 
tarded development of the sex organs m both cases 7 Both patients had high 
blood sugar values In addition a goiter was present in the female 

The cases reported by A Scsany, Favory and H Mamoup-- published also in his 
These de Pans, 1931, by H Mamou^^ alone, under the title “Some rare sjmptoms 
of scleroderma” do not belong to the group of Werner’s sjndronie The\ do not 
show shortness in stature, canities, ulcers or presenilitj, but true scleroderma with 
melanosis of the skin and cataracts 


Fig 3 Shcll-likc hyperkeratosis on bodi heels, under tiic large toe. Ulcers under 

the fifth toe, hallux ^algu5 


The most impressne eMdence of the hercdofaniilial occurrence of the sjiidronic 
under discussion is found in the description of E Krebs, E Harltnani, avd F 
Thtebaut^* of “un cas familial de svndrome de sclerodcrniie a^ec catanclc, troubles 
endocrmicns et neuro\egetatifs associts’ 

Care 1 Mrs Germaine G , nee P , 35 jtirs old married, no children SI art 
siatwe, \cry slender, scanty gray hair in contrast to her young appearance Scalp 
bans started to turn gray when she was 18 Tlicre were almost no e\cbro\\s a'v’ 
only a few’ eyelashes Secondary pubic hairs were short and '^tranrbt Skn Sclero- 
derma de\ eloped slowly without prcnioiiitorv edema on the lower legs and feet llie 
hue of the skin was waxy For a long time the patient had been able to w-'lk edy 
with difticulty bce-ause the skin was \cr\ tighth stretched o\cr the ankles md tlie 
dorsum of the feet The feet gate the impression of solid blocks I he s) i,i oecr 
both Aclnllcs tendons, o\cr both heels and on the soles under the l”’ge toes o' cl 
circumscnbctl areas of extreme b\pirketatous ot a coni-hlc I’-’lnrc 
by pcrkeratotic areas peeled off, deep non-hcaltng tdeers dc\ ibir*cl i> '‘h 
toes were in hallux aalgus position The m'-’ep'- were \cry high .•’r • l’'c tfxv were 
fixed in extensor position 1 he reffe-xes w ere normal (. uac'ct o i K**h c'c' Opt’”'- 
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tion performed on cataract of the right eye. There was slight exophthalmos, slight 
tremor of the hands The thyroid was not enlarged Endocttne fcatwes Men- 
struation was always irregular It started at 12 There were complaints of hot 
flashes Basal metabolic rate +11 No disease of internal organs found Fasting 
blood sugar, 88 mg per cent Sugar toleiance curve was normal Cholesterol 170 
mg per cent, calcium 11 mg per cent There was no report of roentgenograms of 
the blood vessels or bones 

Case 2 Miss Feinande P , 38 years old, aunt of case 1 Short in staUvre 
Presenile appearance Hati was already gray at 18 There were almost no eye- 
brows or eyelashes Pubic hairs were very scarce and straight Skin The same 



Fig 4 Case 2 Fernande Note same areas of hyperkeratosis only this time 

small ulcer under left toe 

* 

changes with circumscribed hyperkeratosis and ulcers as described in case 1 were 
found The phalanges of the toes were fixed in a flexed position in contrast to the 
extensor position of case 1 Both large toes were in hallux valgus position The skin 
was more scaly and itching Bilateral cataracts were operated upon at the age of 30 
Eiidocnne features Slight exophthalmos Palpitation at a rate of 100 was noted 
Thyroid was not enlarged Basal metabolic rate + 16 Menstruation was regular 
Mammae very small Hot flashes Sella turcica normal in size Vascular system 
Heart — no disease was noted Roentgenogram showed the aorta distended and 
slightly sclerotic Wassermann reaction was negative Fasting blood sugar, 88 mg 
per cent Sugar tolerance normal Total cholesterol 260 mg per cent 

Case 3 Robert P , 29 years old , brother of Germaine, case 1 Short in stature, 
151 cm Weight 45 kg Gray, scarce scalp halts Pubic hairs very rare Body 
hairless The nose was beaked The chin was small and retracted The ears were 
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Fig 5 Skin tightlj stretched o\er ankles and toes Note healed ulcer 
under the left malleolus 


Fig 6. Carr 5 Robert Large ulcer o.i IcU irrer 



\cr} small, the aunclts were flat hut projcctcrl irom the head The sh>t over !*ic 
forehead was taut, without folds Iht skin on the fore inn aid hard*- \ a' t'phth 
stretched The hands were small and the fingers were sl'nl a.’ii cro-’levl r.rd oT 
nodukar appearance. A similar shape of the finqcr«: w is also ob'-erved n ca<^'-< ] ai d 
2 Tlie skin over the lower legs and feet was afophic •>''d of wa'dne ajij’ea-an-e 
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The skin on these parts was so tightly stretched that any motion in the ankle joints 
was difficult The underlying muscles were so thin they gave the lower legs and feet 
a skeleton-like appearance Both large toes were in hallux valgus position. The 
toes were fixed in extension position Numerous ulcers, old and new ones, were 
present on the points of pressure An especially large ulcer was located on tlie inner 
malleolus A few telangiectases were observed on the base of the thorax Cataracts 
were present in both eyes The voice was hoarse and high pitched Endocrine fea- 
tures The thyroid was not palpable Genital organs were small and underdeveloped 
The right testicle was ectopic, the left testicle was small Genital functions were 
reported as normal, but probably developed late Vasculai system The heart was 
reported as normah Pulse rate was 90 Blood pressure was 130 mm Hg systolic 
and 80 mm diastolic No report of calcification in the arterial wall was made The 
spleen was of normal size Tendon reflexes were normal, as was the sensibility 
Fasting blood sugar, 116 mg per cent Sugar tolerance test produced glycosuria 
Sugar -tolerance curve was that of a potential diabetic Calcium 9 9 mg per cent 
Total cholesterol 90 mg per cent Basal metabolic rate +13 



Fig 7 Case 4 Roger Small hands, deformed phalangeal joints 

Presemle appearance 

Case 4 Roger P is the tallest of his family — 167 cm He presented the same 
general presemle aspect as his brother The forehead was smooth, without wrinkles, 
tlie nose was thin, the chin was small and retracted, the ears were flat and projecting 
The face resembled that of a mummy The skin had features similar to those of 
his brother Robert, but to a lesser degree Scars of ulcers were visible on the points 
of pressure (over elbows, heels and ankles) On the lower part of the thorax the 
skin showed the same telangiectases as did that of his brother Scalp hans were of 
an indefinite grayish color and scarce Eyebrows were present Pubic hairs were 
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almost absent Cataracts were developing m both eyes Teeth showed malformation, 
especially on the superior incisors Endocrine features The penis and the testicles 
were very small Puberty was late Intercourse was sometimes carried out Slight 
exophtlialmos Vasculai system The heart was normal Blood pressure was 130 mm 
Hg systolic and 80 mm diastolic Pulse rate was 102 The skin changes were the same 
as in all the cases reviewed above and characteristic for the heredofamilial dermatosis 
in Werner’s syndrome, but not of true scleroderma All cases examined of family P 
were short in stature and abnormally lean Especially the lack of subcutaneous 
tissue in the distal parts of the extremities gave the lower legs a skeleton-like ap- 
pearance Hallux valgus formation was noted in all members of this family Hands 
and feet were abnormally small and short The chin was small and retracted The 
small size of tlie hands and feet and the small retracted chin, in contrast to their 
large size in acromegaly, is justifiably called acromicria Slight exophthalmos witli 
and without goiter formation, but without definite signs of hyperthyroidism is re- 
ported in some members of family P Hypogonadism, however, is observed in all 
four cases exhibiting the complete sjmdrome under discussion 

Commenf In addition to tliese four cases of the family P , examined by 
the autliors personally, the history of the whole family is revealed in the 
family tree 

The syndrome under discussion tvas present in all its features in three 
members of the second generation (Leon, Louis, Fernande) and in three 
members of the third generation, but some features of tlie syndrome (ca- 
nities, scleroderma-like skin dianges and cataracts) occurred interchangeably 
as abortive features (forme fruste) also m other members of the family in 
three generations These observations are of great importance since tliey 
prove first, a recessive inheritance of the syndrome, second, that abortive 
features of tlie syndrome may occasionally occur as “forme fruste” easily 
overlooked by physicians not familiar with this peculiar heredofamilial 
disorder 

B S Oppcnlicmer and V H Kugcl reported, under die title *‘Wemer’s sjm- 
dronie,” three cases witli photographs and the autopsy findings Two of tliese were 
brothers 

Case 1 D G , male, 48 >ears old Grandparents and parents were first cousins 
Stature was short, height 149 cm Weight was 118 pounds At tlie age of 12 pre- 
mature graying of tlie scalp hairs and loss of scalp hair i\ere noticed At 48 he was 
bald, only sparse hairs being present on tlie scalp Pubic hairs were sparse- Chest 
hairs ivere abundant, but gray On tlie extremities hairs were absent and sweating 
W'as diminished The sLin of the entire face, part of the scalp and back of the ears 
W'as distinctly abnormal but not so markedly altered as in the extremities The 
normal luster, smoothness and pliabihtj were replaced by thickening, roughness and 
loss of normal elasticity The mouth w’as abnormal, small, surrounded bj fine 
rhagades, and could not be opened easilj In the extremities tlie changes were most 
marked distallj and gradually regressed to merge imperceptiblj into apparcntlj nor- 
mal skin, at the upper tliird of tlie legs and forearms There were circumscribed 
areas of hypcrkoatosis on the plantar surfaces of both feet and o\cr the \erj taut 
scar at the site of tlie amputation of tlie left foot The skin of the feet was atrophic, 
sniootli, glistening and taut and impeded the motion of tlie joints of the toes There 
W’as an edematous appearance of tlie feet, but no pitting on pressure There were 
numerous scars of old ulcerations, some surrounded bj areas of pigmentation, o\er 
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both malleoh and plantar surfaces of the toes Thei e was an indolent, non-erythem- 
atous ulceration, the size of a quarter, over the right external malleolus, and there 
were several other ulcerations around the right ankle and over the dorsal surface of 
the toes of the right foot There were also a few fine telangiectases The skin of 
the hands and fingers was more typically "sclerodermatous” It was thickened, 
wrinkled, in places adherent with marked loss of elasticity Over the olecranon were 
patches of hyperkeratinization On the forearm the skin was atrophic and taut The 
nails of the toes showed advanced atrophic changes, le, hyperkeratinization, de- 
formation and discoloration The nails of the fingers were brittle and revealed nu- 
merous longitudinal striations Biopsy of the skin “shows marked atrophy of the 
epidermis Papillae are flattened Underlying tissue is hyalinized Calcium stain 
is negative Histological picture is consistent with tlie diagnosis of scleroderma” (Dr 
Perla) Joints The small joints of both feet were immobile owing to the taut skin 
stretched over them There was limited motion of the ankle joints There was 
normal mobility of the larger joints of the body Left foot showed productive 
arthritis Small exostoses were present Both feet were flat and everted with 



Fig 8 Picture of vocal cords (Reproduced from B S Oppenheimer 

and V R Kugel ) 

hallux valgus formation The contrast between the well developed chest and trunk 
and the thin, slender “juvenile” extremities was striking The bones of the arms 
and legs were thin The subcutaneous fat and the muscles were underdeveloped 
(especially on both lower limbs and forearms, according to the photograph). Osteo- 
porosis of the osseous system was seen by roentgenogram Blood vessels Calcification 
of the medium-sized arteries was visible in different parts of the extremities in 
roentgenograms Eyes Cataracts in both eyes had been operated upon The cat- 
aracts developed at the age of 36 Teeth were normal and not decalcified Voice was 
high pitched and husky Larynx (S R Kramer) “Overhanging epiglottis On the 
upper surface of the vocal cords there are white areas, irregular in size and shape, 
separated from one another by bands of varying width of pinkish red mucosa These 
reddish strands are made up of dilated vessels in the midst of congested mucosa and 
extend into the ventricles and on the free edges of the vocal cords The whole pic- 
ture is a bizarre one of variegated shape and color There is slight thickening of 
the edge of the right cord in its midportion, due to an area of injection ” VascuUn 
system The patient complained of precordial pain relieved by nitroglycerin A blow- 
ing systolic murmur was heard over the cardiac area Blood pressure was 168 mm 
Hg systolic and 90 mm diastolic Roentgenogram showed cardiac enlargement and 
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calcified deposits in tlie arch of the aorta Endocrine glands The thyroid was not 
enlarged Basal metabolic rate was — 12, — 19, — S Fasting blood sugar was 85 mg 
per cent Sugar tolerance test showed a flat cur\'e No gljxosuria Blood calcium 
was 9 9-10 0 mg per cent, phosphorus 2 5-4 2 mg per cent, phosphatase 7 Bodansky 
units Calcium balance was normal Testes were normal in contour and consistency, 
but reduced in size The penis •nas underdeveloped Libido and potency were 
claimed to be normal Neurologic status showed no abnormality 

Case 2 A G, a. 30 year old man, brother of D G , was short in statw c Height 
was 147 cm, weight 131 pounds In general appearance he resembled his brother 
so closely that tliey were often taken for twins Although six years younger than 
his brother, on the whole he looked older The general habitus, premature senility, 
thin, slender extremities, flat and everted feet, hallux valgus formation, were the 
same in both patients Scalp haus started to turn gray at tlie age of eight At tlie 
age of 20 he began to lose his scalp hair and at 22 he was noticeably bald Hair 
over the chest and abdomen was sparse The distribution ol the pubic hair was 
feminine m tj^ie Skin Although the distribution of the clianges of his skin was 
identical with that of his brother, the predominating features were atrophy and 
telangiectases, so that dermatologists, from inspection of his skin alone, would em- 
phasize the poikilodermatous rather than sclerodermatous cliaracter of tlie change, 
whereas in his brother the scleroderma predominated In his lower extremities he 
also presented cutis marmorata The ulcerations were more numerous, more ex- 
tensive and more persistent than those of his brother There was a shallow ulcer, 
due to pressure, over his left elbow, about 3 cm by 1 5 cm , exposing tlie periosteum 
Telangiectases on knees and scrotum were prominent He was admitted to tlie 
hospital several times because of his ulcers Secondary infection and cellulitis made 
an amputation of the right big toe and metatarsal bone necessary Skin biopsy (S 
M Peck) "The epidermis is tliin throughout most of the section The normal rete 
pegs have disappeared There is a moderate hyperkeratosis with no parakeratosis 
The epidermis has for the most part been reduced to six lajers The stratum 
granulosum is only one la3'er thick Tlie basal cell la\er shows scattered areas of 
edema, many of Ae cells are reduced m size, seem shrunken, w^hereas others show 
intracellular edema and even formation of vacuoles in the cj'toplasm Many of the 
.basal cells contain a fairly good amount of melanine arranged in ‘cap’ formation 
over the nuclei No dendritic cells are seen The papillary bodies are flat Scat- 
tered tlirough tlie upper layers of tlie cutis are a few' dilated capillaries with lerj 
little, if any, perivascular infiltration consisting mostly of Ij'mphocjtes The se- 
baceous and sw'eat glands are reduced in number but appear unchanged The cutis 
is very poor in cellular elements The elastic tissue has mostly disappeared and where 
it IS present it is fragmented and torn In places the collagen fibers theiiisehes take 
a basophilic stain and seem to lla^e undergone degenerative changes The sections 
certainly seem to fit in with the picture of poikilodermia atrophicans But tliere are 
also some elements wdiich fit in w itli tlie picture of scleroderma, espcciall> the atrophic 
stage of that disease The histologic picture wdiicli I hai e described seems to parallel 
tliat of Blodi in his cases” Joints Lower and upper extremities, especiallj on the 
phalanges of the small hands and feet, ankles and w'rists, showed productne artliritic 
changes similar to tliose of his brotlier Slight arthritic dianges were also seen on tlie 
roentgenograms of pelvis and spine Osseous system Diffuse osteoporosis like that of 
his brother Blood vessels Calcification of tlie medium sized arteries, in different parts 
of his extremities, was even more marked than in the roentgenograms of his brother 
Cataracts had developed in both ejes The left ej’c had alreadj been operated upon 
Marked proptosis of both eyes w’as noted, without signs of Inperth^roidisni He lost 
20 teeth in tlie last year, the remaining teeth were loose owing to absorption of the 
alveolar bone ratlier than to caries The voice was high pitched and huskj like that 
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' of his brother Also the bizarre and characteristic laiyngoscopic pictute was the same 
as in his brother Vascular system Blood pressure was 140 inm. Hgf systolic and 90 
mm diastolic to 170 mm systolic and 100 mm diastolic Electrocardiogram showed 
left axis deviation but no other changes On his fiist admission no enlargement of 
hver and spleen was found On Ins third admission liver and spleen were found to 
be greatly enlarged Ascites was present The diagnosis of a hepatic neoplasm was 
made and verified at necropsy Endocitne featuies The thyroid was not enlarged 
Metabolic rate was between — 24 and — 6 Fasting blood sugar was 153 mg per cent 
Sugar tolerance curve was chaiactenstic of potential diabetes Theie was no glyco- 
suria Blood calcium^ was 10 6-13 1 mg per cent Hamilton test was positive 
Blood phosphatase showed 4-8 Bodansky units Calcium balance was within the 
range of normal Both testes were small Hypogonadism was evident In contrast 
to his brotlier he was of normal intelligence The patient died of a terminal pneu- 
monia The autopsy confirmed the diagnosis of a primary liver carcinoma and is 
reported in detail in B. S Oppenheimet and V H Kugel’s paper The chief ab- 
normal findings were calcification of the mitral and aortic valves, diffuse arterio- 
sclerosis of Monckeberg’s type, status after bilateral cataract exti action, diffuse osteo- 
porosis, moderate metastatic calcification in skin, kidneys and vessels Endocrine 
glands (examined by D Marine) “The testes, seminal vesicles and prostate gland 
were very small The aspermatogenesis and atrophy of the testes were premature 
The adrenals are large with multiple cortical adenomata, the glomerular zone is active 
(whereas the glomerular zone in older people is usu^ly ill-defined) The thyroid 
must have passed through cycles of increased and decreased activity to account for 
the multiple adenomata The pituitary ^showed no abnormality Paiatliyroids 
showed increased activity ” Skin showed the same findings as reported in the 
previous biopsy ' 

Case 3 H T , male, 38 years old Patents were fiist cousins Tlie father’s 
sister had a daughter with short extremities The patient was born in Hungary in 
a district not far removed from the place where the ancestors of both brotheis (case 
1 and case 2) lived, but the families were not related as far as could be ascertained 
He was well until 1926 Injury to his left heel caused a foot drop At this time 
he developed various cracks in the skin of the foot which took a long time to heal 
By 1937 ulcers of the left foot appeared with shortening of the Achilles tendon In^ 
1937 he had an ulcer on the right heel The toes of his feet gradually became im- 
movable and the skin became hard, dry and shiny In 1937 a new growth on the 
radius of the left forearm was detected The mass was removed in 1938 and his- 
tologically diagnosed as fibrosarcoma Appearance Although actually 38 years old, 
he was generally taken for 45 He was short in statute His height was 157 cm , 
his weight 52 kg The same bizarre discrepancy in the size of the large and even 
fat torso and the thin and gracile extremities could be seen in the published photo- 
graph The hands were very small The giaying of the hair began at 18 At 38 
he was partly bald and gray The hair over the chest and abdomen was sparse The 
distribution of pubic hair was feminine in type The skin was drawn tightly over 
the shins and wrists and presented many areas of pigmentation, discoloration and dry 
scales There were a few telangiectases of the skin over the knees and feet A foul- 
smelling necrotic mass overlaid the left radius A pressure ulcei was found over tlie 
right elbow and a crusted ulcer was seen over the right malleolus Severe ulcerations 
and pigmentations were present on both feet The skin of tlie toes was dry, hard 
and so taut that the toes could not be moved The left ankle was fixed in extension, 
the knee could not be fully extended and the right ankle had slight power and move- 
ment There were prominent veins over the thorax and extremities The vascular 
system showed advanced sclerosis of the blood vessels of the upper and lower ex- 
tremities No pulsation of the dorsalis pedis or posterior tibial arteries could be felt 
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The heart was not enlarged There was a systolic murmur over the aortic area 
Blood pressure was 180 mm Hg systolic and 108 mm diastolic Electrocardiogram 
showed a left axis deviation The eyes were prominent and staring The sclerae 
were blue There was bilateral postoperative coloboma of the iris Cataracts in 
both eyes were present They appeared at the age of 31 The cataract of the right 
ey'e was operated upon at tlie age of 38, tlie cataract of tlie left ey^e was operated upon 
' earlier The teeth began to loosen at the'age of 33 The remaining teeth were 
carious The voice was high pitched Liver and spleen were not enlarged Osseous 
system Generalized osteoporosis was found by roentgenogram Endocrine features 
The tliyroid was not enlarged Basal metabolic rate was — 5 and — 8 Total 
cholesterol 167 mg per cent, cholesterol esters 111 Fasting blood sugar 87 mg per 
cent Glucose tolerance curve was rather flat but within normal limits Serum cal- 
cium was 10 3 mg per cent, serum phosphorus 3 9 mg per cent and phosphatase 6 
Bodansky units Hamilton test was positive The genitalia were small The prostate 
was very small and smooth and felt about one-lhird normal size A mild degree of 
gynecomastia was present 

Comijtent Oppenheimer and Kugel published a family tree of botli 
brothers D G and A G Like the genealogic table of the family P reported 
by E Krebs, E Hartmann and F Thiebaut, the occurrence of the syndrome 
in some members with incomplete features (forme fruste) is evident In 
the family G usually canities appeared in members of different generations 
as tlie outstanding feature, whereas in the family P reported by the French 
authors, tlie juvenile cataracts occurred in members of different generations 
as the outstanding symptom The skin changes of the three cases of Op- 
penheimer and Kugel are designated as “sclerodermatous” as the earlier 
authors did in their cases, or as “poikilodermatous,” especially in the case of 
the younger brother, A G The question of the presence of true scleroderma 
is of great importance, since this type of skin disease was ascribed to a 
primary hyperfunction of the parathyroids The present conception of the 
etiology of true scleroderma is based on the histological picture of skin 
biopsies which exhibit as diaracteristic features 1 Homogenization and 
sclerosis of the subcutaneous tissue, and 2 Inflammatory' dianges of the 
arteries of the subcutaneous tissue revealing perivascular infiltration and 
obliterative vascular dianges Neither of these diaracteristics was promi- 
nent Vascular infiltration and obliterative changes were absent The 
pathogenetic connection of diffuse scleroderma with hyperfunction or hyper- 
trophy of the paratliyroids is abandoned in tlie newer literature in favor of 
a patliogenesis due to inflammatory involvement of the blood vessels of the 
subcutaneous tissue Even if the tight and taut appearance of the skin 
simulates scleroderma in tlie cases under discussion the histologic features do 
not bear out the presence of true scleroderma In case 2, A G , the histo- 
logical diagnosis pointed to poikiloderma vasculare Indeed the lesions 
with telangiectases are very' suggestive of this type of skin disorder first 
described by' Jacobi B Bloch, houever (see page 605), hesitated to desig- 
nate this skin lesion as identical with real poikilodenna or poikilosderoderina 
It IS possible, therefore, only' to desig^iate these peculiar atrophic skin lesions 
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by a simple descriptive name such as “atrophic heredofamilial dermatosis 
with skin ulcers “ It does not seem appropriate to attach a dermatological 
classification already m use for the designation of well defined inflammatory 
skin diseases to a heredofamilial disorder 

Oppenheimer and KugeP® express the opinion that the syndrome de- 
scribed by Rothmund in 1868 is essentially different from the cases of 
Werner and their own cases We agree with the authors that there are 



Fig 9 Nathan O and Sidney O Short stature, 
presenile appearance 

definite differences between the adult cases of Werner and the children 
described by Rothmund, but one is bound to admit that the follow-up study 
by R Seefelder of Rothmund’s cases during their adult life, as well as the 
later description of other adult cases of Rothmund’s syndrome, bears out the 
close relationship of Werner’s and Rothmund’s syndrome Further classi- 
fication of the differences and similarities in Werner’s and Rothmund’s 
syndromes will be offered in the second part of this paper 

Own Observations 

The brothers, Sidney 0 , 38 years old, and Nathan 0 , 34 years old, were born 
m the United States of Russian Jewish parents Both parents were healthy They 
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came from different towns m southern Russia and were not related Both paternal 
and maternal grandparents were healthy and lived to an old age No interrelation- 
ship of any ancestors or any occurrence of a similar disorder in this family is known 
Case 1 Sid7iey 0 was born a normal child He ivent to high school and later 
to a pharmaceutical school After graduation he practiced pharmacy He was very 
intelligent, well read, and wrote poetry Appearance He ivas short in stature — fi\e 
feet three inches (168 cm ), weight 120 pounds There had been no recent weight 
loss He looked like an old man, about 20 years older than his actual age The 
scalp hairs began to turn gray at the age of IS They became sparse at the age 



Fig 10 Fine, scarce, gray scalp hairs, beaked noses, 
small mouths 


of 20 They now looked like the hairs of a mouse suffering from food deficiency, 
being fine, sparse and of an indefinite grajish color He had fine, scarce hairs on 
the upper lip and on his face He sha\ed twice a week The hairs on his body were 
scanty and gray Orvthe lower arms and legs, w’here tlie skin changes were most 
outstanding, there were no hairs at all On these hairless areas of the extremities 
perspiration did not occur The sex hairs w^ere scarce and rudimentarj, most of 
them being straight like bristles At the age of 21 he noticed circumscribed areas of 
hyperkei atosts under his big toes, under his heels, on both lateral parts of his feet, 
as well as on his insteps At tlie time of his admission to the hospital these areas of 
hyperkeratosis were slightlj ele\ated above the surface of the skin and consisted of 
cormfied, homy lajers, which gave these areas a shell-like appearance The patient 
reported that tlie removal of these “corns” resulted always in an ulcer which did 
not heal for a long time The skui of the face was taut but not tightlj fixed on the 
underlying structures Beneath the e>es, especiallj on the nose and nostrils, the 
skin was not tightly stretched as was seen in true scleroderma The opening of his 
mouth was not hampered although the aperture was small On both sides of tlie 
face there w'cre two distinct, sjTiimetrical areas of fat accumulation A similar fat 
deposit was found in the region of the parotid gland and o\er the horirontal part 
of the mandible The subcutaneous fat in other parts of the face was rather poorlj 
developed The skin o\er his lower legs and feet showed the most characteristic 
changes Starting downward from the knees tlie skin appeared taut and tightly 
stretched o\er the underlying structures and o^cr the ankles and insteps became so 
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tightly adherent to the underlying tissue tliat the motion in the ankle joints and 
phalangeal joints was grossly impaired Large nlcas, the size of a silver dollar, 
were present over both Achilles tendons Several smaller ulcers were found over 
the malleoli, tlie lateral surfaces of the feet and between tlie large and second toes 
The ulcers seemed to be located on parts exposed to pressure The patient himself 
reported that the ulcers appeared first at the age of 24 and healed very slowly or 
not at all, draining a thick fluid Most of the ulcers were covered with a thick, 
greenish, fibrinous membrane The ulcers had been painful, especially at night, to 



Fig 11 Sidney O The small, thin upper arms and lower legs in direct 
contrast to globulous abdomen 

such a degree that morphine had to be given Besides the active ulcers there were 
many scars from healed ulcerations Both large ulcers over die Achilles tendon were 
grafted by Dr E Cooney, tlie grafts healed* Slight linear pigmentation of a light 
brownish color together with some scaling along the pigmented lines was noted 
There were no telangiectases Tlie skin over the phalanges had a reddish hue, 
whereas the color on all other areas involved was whitish and waxy There was 
no pitting on pressure The skin on the lower parts of the arms and hands was also 
taut, but not so tightly stretched over the underlying tissue as on the lower legs and 
feet On the dorsal surface of the hands tlie thin, atrophic skin, ivas even pliable, 
like tissue paper, whereas over both wrists the skin was tightly drawn The circum- 

* After SIX months a new ulcer started on the edge of the graft 
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ference of the wrist was 14 cm , of the upper arms 20 cm , of the calf 24 cm , and of 
tlie ankles 16 cm In these parts of the body the subcutaneous fat tissue iras ex- 
tremely scanty One got the impression tliat this lack of subcutaneous fat paralleled 
the atrophy and tightness of the skin The muscles of tlie distal parts of the ex- 



Fig 12 Sidney O Taut skin tightly stretched over underlying tissue, motion unpaired 
in both ankle joints, hallux valgus Ulcers on left mner malleolus, on lateral sides of feck 



Fig 13 Large ulcers on Acliillcs tendons 


tremities were thin and poorlj de^ eloped, but there was no restriction of motion due 
to paresis or paralysis of tlie muscles Where tliere was restriction of motion it uas 
the result of the tightlj stretched skin Both feet were extrcmclj flat and e\crted 
with hallux valgus formation The phalangeal joints of the hands and feet showed 
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thickening of tlie periarticular tissue as seen in arthritis All the toes were small 
and immobile The toe-nails were present but atrophic The finger-nails were short 
The patient reported that they grew very slowly The arms and legs, as a whole, 
appeared extremely thin and gracile The small hands and feet, lacking any fat 
tissue, in contrast to a rather round abdomen, gave tlie extremities a grotesque ap- 
pearance Roentgenograms of the bones, especially of the arms where the dermatosis 
is evident, showed severe osteoporosis In the same roentgenograms the arteries of 
the lower legs and feet showed calcification due to arteriosclerosis The arterial 
pulse could not be felt in either dorsalis pedis artery Arteriosclerosis, but to a lesser 
degree, also involved the arteries of the upper arm Eyes (Note of Dr J J Skir- 
ball) ''Cataract extraction, left eye, 1936, eight years ago Right eye, 1939, fiv6 years 



Fig 14 Healed ulcers of Achilles tendons after grafting 


ago Some capsular remnants Patient has had a secondary iridotomy Fundus 
Disk IS of good color, the margin is dear, no elevation of the disk is seen The 
arteries are moderately narrowed and slightly angulated, also veins are slightly nar- 
rowed The changes on the arteries indicate early arteriosclerosis There is definite 
proptosis of both eyes, no lid lag” The nose was small and beak-shaped, tlie 
nostrils were freely movable The chin was small but not retracted The ears were 
small, but flat and protruding laterally from the head The drums were very thin and 
almost atrophic Hearing was good in both ears Voice was high pitched Laryngo- 
scopic findings did not show any abnormal change Teeth had all developed and were 
in fairly good condition The chest was of normal diameter The lungs were nor- 
mal The heart was normal in size , no murmurs were heard Blood pressure was 125 
mm Hg systolic and 85 mm diastolic Endocrine features The short stature, tlie 
general senile appearance and canities have already been mentioned The thyroid 
was not enlarged The proptosis of the eyes was not a true exophthalmos There 
was no lid lag There were no features of hypertliyroidism Basal metabolic rate 
was — IS. Total cholesterol was 172 mg per cent, free cholesterol 39 5 mg per 
cent, ester cholesterol 132 5 mg per cent The penis was very small in size The 
two testes were descended but were of small size The prostate was small His 
sexual desire was not very strong He sometimes had ejaculations He was not 
married Follicular stimulating hormone in blood»was reported negative, 3 24 mg 
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of 17 ketosteroids per 24 hours were excreted Creatine was 0 8-0 61 mg per cent 
in 24 hour urine Sugar was present m traces Sugar tolerance curve fasting ISO 
mg per cent, one-half hour 274 mg per cent, one hour 286 mg ^per cent, two hour 
278 mg per cent, tliree hour 272 mg per cent Calcium was 11 8 mg per cent, phos- 
phorus, 3 6 mg per cent, alkaline phosphatase, 22 Bodansky units Other labora- 
tory findings Total serum protein was 8 gm per 100 c c , albumin, 5 5 gm , globulin 
3 2 gm Blood sedimentation rate was 28 mm in 20 minutes, 74 mm in one hour 
(Blood sedimentation rate was increased, probably owing to ulcers of the leg ) Was- 
sermann and Hinton reactions were negative Hemoglobin was 75 per cent, red blood 
cell count 2 24 million per cc , color index 09 Leukocytes were 10,000 per mm 
Differential count Band forms S per cent, adult neutrophiles 63 per cent, eosinophiles 
3 per cent, basophiles 1 per cent, lymphocytes 16 per cent, monocytes 12 per cent 
Platelets were normal The appetite of the patient was excellent In the hospital 
he consumed a diet of 2500 to 3000 calories without gaining weight 

Case 2 Nathan 0 , 34 years old, had the same schooling as his brother Sidney 
He also graduated from a pharmaceutical school m Providence and practiced there- 
after witli his brother, as a pharmacist in his own drug store He was intelligent, 
also, but had less literary ambition than his brother As a boy, until he was 16, his 
maximum weight was 140 pounds At the age of 20 he lost considerable weight 
This weight loss was believed to be due to hyperthyroidism The patient was told that 
he had an internal goiter, but only a slight external one A subtotal tliyroidectomy 
was done when he was 21 After the operation he lost further weight It was then 
discovered he had diabetes He was put on insulin and his diet was regulated He 
controlled his treatment himself and tlie urine was sugar free for years In Jul}' 
1943 his left foot became infected and gangrene of the second and third digits de- 
veloped It was thought tliat this infection was due to a diabetic gangrene, but 
apparently tlie infection and gangrene developed from an infected ulcer An amputa- 
tion below tlie left knee was performed by Dr L S McKittnck Tlie pathological 
report (Dr B Castleman) was “Advanced arteriosclerosis, thrombosis and re- 
canalization Gangrene with fistula formation " After the patient came under our 
observation Dr McKittrick sent us the following note “His whole appearance is 
unusual His skin is indastic almost that of a patient with scleroderma He 
did not do as well after his amputation as most patients do in that there was a small 
area that necrosed ” He was put on an 1800 calorie diet with 25 units protamine zinc 
and 10 units regular insulin Six months later the patient uas adiuitted to our 
hospital At tins time the 24 hour urine contained 8-10 gm sugar Appearance He 
was short in stature, five feet and tliree-quarters inches (144 cm ) , weight 93 5 
pounds His likeness to his brotlier was surprising Many people considered the 
brothers twins His face, howe\er, was not as full as his brother's The fat pads 
over tlie parotid and on tlie lower mandibular region, as seen on Sidney, were not 
present on Nathan's face He looked much older than his actual age The general 
impression was that he appeared e\en more senile tlian his brother The scalp hairs 
began to turn gray at tlie age of 16 They were now tlie same indefinite grajish 
color as seen on his brother They were also fine in texture but \erj scarce The 
hair of his face was more abundant than tliat on his brother's face He had to shax e 
almost every otlier day Also, tlie hair on chest and abdomen was better de\ eloped 
The distal parts of both extremities w'ere hairless The pubic hairs w'ere poorly 
developed, not curled, but straight and short The patient noticed the first changes 
m his skin at the age of 20 “Corns,” i e , circumscribed areas of hyperkeratosis, 
developed on botli heels, on the lateral parts of his feet and under tlie large toes The 
hyperkeratotic areas w'ere prominent oier tlie skin and had a shell-Iike configuration 
consisting of horny layers Skin ulcers appeared on the points of pressure on the 
malleoli, on tlie lateral parts of his feet and on the left instep and over the left second 
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and third toes Apparently a secondary infection developed in 1943 from the ulcers 
of the toes which resulted in an amputation below the knee of the left leg At present 
a large ulcer, the size of a quarter, was present on the inner side of his right foot, 
causing excruciating pain, usually during the night Opiates were necessary every 
night to relieve this pain The skin over the Achilles tendon, unlike that of his 
' brother, was not ulcerated A smaller ulcer developed on the skin of tlie right second 
digit where it pressed against the skin of the large toe The skin of his face was 
taut but wrinkled Long, stiff, nasolabial folds gave his face an old appearance The 



Fig is Nathan O Amputated left leg Taut skin tightly stretched over the right lower 

leg Ulcer on the inner side of the foot 

aperture of his mouth was small The skin over the stump of his left leg was normal 
on the thigh but around the knee, just over the amputation, tlie skin was atrophic 
The pressure of the prostliesis had caused reddening of the skin (Ulcer formation 
on the lower end of the stump was feared ) The skin over the right lower leg showed 
the same characteristics as his brother’s The skin from the knee down was taut, 
atrophic, and stretched over the ankle and metatarsal joints Scaling and slight 
linear pigmentation were visible Motion of the right foot was limited because of the 
tightness of the skin He was able to walk with the help of two sticks, when the 
prosthesis was in place The subcutaneous fat tissue and the muscles of the right leg 
from tlie knee down were extremely poor Circumference of the right ankle was 18 
cm Circumference of the left calf was 23 cm The skin on both upper arms and 
hands was taut, but not so tightly pulled over the wrist that it could not be wrinkled 
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The texture of the skin was tlim and atrophic The subcutaneous fat was almost 
lacking on botli upper arms and the muscles were very thin Circumference of the 
wrists was 12 5 cm Circumference of the upper arms was 20 cm The joints had the 
same appearance as presented by his brother Sidney Roentgenograms of the os- 
seous system, especially of tlie extremities, showed osteoporosis The arteries of 
the right leg were extremely calcified That those of the left leg were in a similar 
state was confirmed by the pathological examination after amputation Arterio- 
sclerosis was more advanced than in the case of his brotlier Sidney Botli cataracts 
had been extracted TJie patient had had a secondary iridotomy The fundi showed 
changes characteristic of arteriosclerosis The ears were small and flat, protruding 
laterally from the head The inner ears were normal His nose was somewhat 
longer than his brother’s The nostrils were freely movable The chin was small 
and slightly retracted The voice was high pitched and husky Laryngoscopic find- 
ings (Dr Kelemann) "Even after anestliesia only two-thirds of the larynx is seen 
because tlie large, flat epiglottis covers the other third The right side of tlie larynx 
IS normal At the left side tlie vocal cord is covered in its central part by a diffuse 
red structure moving with tlie vocal cord This structure may consist of distended 
veins or may consist of an hemangiomatous structure The mucosa of the left 
ventricle is prolapsed The arytenoid movements are free as are the other move- 
ments of the larynx” Vasculai system and heart As has already been stated, the 
roentgenograms showed sclerosis of the arteries of the right leg The examination of 
tlie amputated left leg showed, as above stated, severe arteriosclerosis The heart 
was of normal size There were no murmurs Action was regular Blood pressure 
was 160 mm Hg systolic and 90 mm diastolic Liver and spleen were not enlarged 
Endocrine features His short stature and presenile appearance have already been 
described His thyroid was not palpable, the scar of a partial tliyroidectomy was 
visible His eyes were protruding but there was no lid lag or other symptoms which 
would indicate hyperthyroidism Basal metabolic rate was ± 0 The testicles were 
descended but small The scrotum was very small, the size of that of a 10 year old 
boy The penis was short (Sexual desire was minimal but ejaculations did occur 
He had ne\er had intercourse ) The excretion of total 17 ketosteroids was 5 8 mg per 
24 hours Sella turcica was within normal limits His fasting blood sugar ranged 
between 205-251 mg per cent The patient excreted 8-10 gm of sugar, in spite of 
receiving 25 units of protamine zinc and 10 units of regular insulin, and a diet of 
1,800 calories (170 gm carbohydrates, 85 gm protein, 87 gm fat) Other labora- 
tory findings were 75 per cent hemoglobin, 444 million red blood corpuscles per 
cu mm , color index 0 87 , leukccj-tes 9,800 per cu mm The differential count was 
normal Total serum protein, 8 08 gm per 100 c c , albumin, 5 26 gm , globulin, 2 82 
gm Blood sedimentation rate was 75 mm in one hour Blood Hinton reaction was 
negative Creatine excretion was 1 gm in 24 hours Blood calcium was 118 ing 
per cent, phosphorus 3 6 mg per cent, alkaline phosphatase 2 Bodansky units 

Comment The two brothers not only looked alike but had the following 
characteristics in common (1) Shortness of stature, (2) atrophy of the 
subcutaneous fat tissue and the muscles of the lower arms and lower legs, 
hands and feet, (3) small hands and feet, (4) canities (premature graying 
of scalp hair) ; (5) scarce scalp hairs, (6) atrophic dermatosis of lower legs, 
feet, upper arms and hands, partially on face, (7) pressure ulcers on exposed 
• parts of the feet. (8) circumscribed areas of hyperkeratosis on feet and 
insteps, (9) arteriosclerosis of the arteries of the extremities, (10) osteo- 
porosis, (11) diabetes or potential diabetes, (12) h}T)ogonadism and re- 
duced sexual desire The description of other cases m the literature is so 
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similar in most of the detailed features that there is no doubt that this syn- 
drome first described by O Werner is a clinical entity It is evident from 
the family trees, especially from that 'published by E Krebs, E Hartmann 
and F Thiebaut (see page 565) that tliis syndrome may, also, occur as an 
incomplete form, so called “forme fruste ” * 

The study of the cases of brothers S O and N O , however, leads us 
to doubt whether or not one of the outstanding symptoms of Werner’s syn- 
drome IS correctly described by the term “scleroderma” or “poikilosclero- 
derma ” To the best of our knowledge there is no case of true scleroderma 
described in the literature in which this disease occurs in families as a re- 
cessive familial disorder Diffuse scleroderma usually involves the skin and 
tissue beneath the lower eyelid, the skin covering the nose and nostrils and the 
'skin around the mouth and the chin In most of these cases the skin of the 
neck, of the thorax and of the abdomen as well as the skin of the extremities 
IS involved In many cases of true scleroderma an intensive melanotic pig- 
mentation is seen in some areas of the body, especially on the neck, in the 
axilla, on the trunk and buttodcs Areas of circumscribed hyperkeratosis, 
however, occurring on feet, insteps and elbows are not a feature of true 
scleroderma In Werner’s syndrome, m contrast to scleroderma, the skin 
changes begin with circumscribed areas of hyperkeratosis beneath the heels, 
beneath the large toes, on the lateral parts of the feet as well as on the instep 
and over the Achilles tendon In Werner’s syndrome areas of melanotic 
pigmentation are never observed Scaling, "however, along- very fine, faintly 
yellowish brown stripes may be found in some cases As a whole the skin 
in Werner’s syndrome is white and waxy in color and has a reddish hue only 
on the parts of the extremities where it is exposed to pressure from clothes 
and shoes These distinct differences in clinical features of true scleroderma 
and the “pseudo” scleroderma in Werner’s syndrome are strikingly supported 
by the histological examination of the skin biopsies obtained 'from both 
brothers O The histology of true scleroderma is characterized by edema, 
homogenization, fibrosis and sclerosis of the collagen fibers and obliterative 
clianges in the vessels of the cutis Lymphocytic infiltration of the sub- 
cutaneous tissue especially about the blood vessels is a characteristic his- 
tologic feature These characteristics of true scleroderma are not found 
in the biopsies of our cases In the histological examination of the skin 
biopsy of Sidney O the horny layer seemed to be of normal thickness and 
structure The pars papillaris was either somewhat flattened or definitely 
flattened There was no homogenization or sclerosis of the connective tissue 
underlying the papillae nor homogenization of connective tissue of the pars 
reticularis The hair follicles and the sweat glands were not numerous 
and, if present, we're not well developed No proliferative nor necrotizing 
arteritis was visible in the arteries of the subcutaneous tissue The sub- 
cutaneous veins were more distended than usual The elastic fibers of the 
corium were loose and appeared essentially unaltered Fat cells were almost 
absent in the subcutaneous tissue 
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We are indebted to Dr H Montgomery, of the Mayo Clinic, Section on 
Dermatology, for examination of our slides of S O He was kind enough 
to give the following opinion “I would guess that the biopsy and slides of 
Sidney O (N 6018) were taken from the leg, probably the lower part of 
the leg, because of the large varicose veins present in the subcutaneous 
tissue Some atrophy of the hair follicles is present, but this often occurs 
in skin taken from the legs and areas where the skin has been subject to 
friction, as from socks and garters There is no evidence of so called senile 
skin, such as tinctorial changes in the staining of the collagen or basophilic 
staining of tlie elastic tissue, which can be seen in polychrome methylene-blue 
and hematoxylin-eosm stained sections The slides of the skin show prac- 
tically no inflammatory reaction, no appreciable obliterative changes in any 
of the vessels The connective tissue fibers appear essentially normal and 
there is no decrease in thickness of the cutis All this speaks against 
scleroderma 

“Pseudosclerodermatous infiltrations with ulceration, especially m the 
vicinity of the ankles, and poikiloderma-like changes aie often seen in the 
relatively rare skin condition known as ‘acrodermatitis chronica atrophicans ’ 
Clinically, however, there usually is no systemic disturbance or evidence of 
systemic disease, and, histopathologically there is a rather specific picture 
with marked atrophy of the epidermis and flattening of the rete ridges with 
partial to almost complete loss of the cutis, 'the cutis being replaced by a 
dense infiltrate that is separated from the epidermis by a normal ‘grenz’ or 
border zone Unless the sections were taken from a pseudosclerodermatous 
area one can rule out acrodermatitis chronica atrophicans on the basis of 
these sections ” 

The skin biopsy taken from Nathan O showed more flattening of the 
pars papillaris than that of his brother Sidney The histological pattern, 
however, was the same as described in the slides of Sidney O Here, also, 
the connective tissue of the pars reticularis was not homogenized or 
sclerosed There was no inflammatory^ reaction in the rete A few lym- 
phocytes were occasionally found around some blood vessels In sections 
stained for elastic tissue no abnormal conditions were found either in the 
case of Sidney or Nathan O The muscle biopsies taken from Sidney O 
and Nathan O showed no cellular infiltration or specific changes 

It IS evident from these histological findings that the skin changes in 
Werner’s syndrome are not identical with the skin changes found in" diffuse 
or localized scleroderma Such a classification of the skin disorder in 
Werner’s syndrome is not justified since neither the clinical picture nor histo- 
logical examination coincides with scleroderma or poikiloscleroderma It 
seems more appropriate to designate the skin lesions in Werner’s syndrome 
by a simple descriptive name such as “heredofamilial atrophic dermatosis 
with skin ulcers ” 
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I 10 17 Skui biopsy of Nathan 0 Papillae are definitely flattened, subcutaneous tissue not homogenized. 

(listcncicc] No iiiiisitninstory iiifuuatioii of arteries or tissues 
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Fig 19 George St General leanness, extreme^ thin 
legs and arms 

Case 3 George W St, 39 jears old, t\as studied on tlie Aledical Sen ice of the 
Massachusetts General Hospital * Motlier and fatlier \\ ere direct cousins BoUi 

* Dr Fuller Albright was invited to see Sidney O in our hospital in consultation He 
remembered at once tliat he had'obsened a similar case. I am \co mudi indebted to 
him for letting me examine this patient, George St, nnd include his case history in this 
paper 
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were normal He had two married sisters, 46 years old and 40 years old The older 
sister had two healthy boys in the Navy The younger sister had a healtliy girl, 17 
years of age The patient was born a normal cliild but was delicate He graduated 
from high school and from a scliool of architectural drafting Appearance He was 
short in stature — five feet He had grown very little since the age of nine Weight 
was 75 pounds His maximum weight was 100 pounds, at the age of 22, when he 
entered the Navy, but at the time of his discharge he weighed 85 pounds He looked 
older than his actual age He did not know when his hair started to turn gray At 
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Fig 20 Skin under lower eyelids wrinkled (m contrast to scleroderma) Aperture of 
mouth small Hairs are fine and gray Presenile appearance 

tlie age of 33 he was completely gray The scalp hairs were now scarce, fine, and of 
an indefinite grayish color His eyebrows were normal He had only a few eye- 
lashes He shaved about twice a week His beard was gray His body hairs were 
almost absent His pubic hairs were scarce and straight, not curled The skin of 
his face was taut, but movable over the underlying structures The nasolabial folds 
were distinct and formed taut, longitudinal lines The aperture of Ins mouth was 
small but tlie opening of the mouth was not hampered The skin of his neck and 
thorax was thin, transparent and movable The skin of Ins upper arms and lower 
legs was taut and tightlj stretched over the underlying tissue Ihe skin above the 
knees and elbows was normal Although the skin on the dorsal parts of Ins hands 
w'as pliable, the skin oier both ankles and both feet wms so tightly pulled over the 
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bones that motion of both ankle, metatarsophalangeal, and phalangeal joints was 
limited He walked with stiff ankle joints and everted feet 

Skin biopsy “There is slight superfiaal keratosis The rete pegs have disap- 
peared The pars papillaris is flat The zone of prickle cells is reduced No 
inflammatory changes of tlie subcutaneous tissue are seen There is no cellular in- 
filtration around or within the arteries The walls of tlie arterioles are somewhat 
thickened The subcutaneous tissue is loose Neither homogenization nor sclerosis 
of the subcutaneous tissue is seen The subcutaneous fat is very scarce Some veins 
of tlie subcutaneous tissue are distended The elastic fibers are essentially unaltered 



Fig 21 Skin oier both ankles tightly pulled, motion in ankle-joints impaired. Ulcers 
on left malleolus and sides of feet Areas of hjperkeratosis 

Hairs and sebaceous glands are almost absent in tins section ” Areas of hyperkera- 
tosis on his feet were the first signs of skin changes the patient had noticed He 
reported that at tlie age of 17 he became aware of calluses on both soles under tlie 
laige toes and botli heels No ulcers ivere present at this time The first ulcers 
developed at tlie age of 37 on the lateral parts of both feet He now had circumscribed 
areas of lu perkeratosis under both large toes, under both heels, and on the lateral 
margins of Ins feet The ulcers were almost healed but the scars of former ulcers 
w'ere visible on both feet The subcutaneous fat tissue, as well as the luuschs of upper 
arms, hands, lower legs and feet, were underdei eloped The lower parts of amis 
and legs were so thin that thej had a Skeleton-likc appearance Circumference abo\c 
the w'nsts was 13 cm , abo\e the ankle joints it was 15 cm Hands and feet were 
verj small in size The fingers seemed soniew'liat deformed because the interphalan- 
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Fig 22 Skin biopsj of George St Papillae arc entirely flattened Small mucous 
layer Pnckle-cclls reduced m number Subcutaneous tissue normal, not homogenized 
No mfiammatoiy infiltration around arteries or in subcutaneous tissues Some distended 
\cins 
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Fig 23 Higher magnification of figure 22 
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geal joints were prominent, as in an aithntic peison The roentgenograms of the 
bones m the parts where the dermatosis of the skin was evident showed osteoporosis 
due to decalcification In the roentgenograms ,made at the Massachusetts General 
Hospital, November 30, 1941, small areas of calcium deposits were seen in the soft 
tissue close to the right fifth metacarpal phalangeal joint and of the proximal phalanx 
of the fourth right finger Similar areas of calcium deposits were also, seen around 
both ankles At present calcification was noted only in the Achilles tendon Cal- 
cification of the arteries was not visible in the roentgenograms of both lower legs 
Eyes At the age of 30 cataracts developed in both len*ses The cataracts were suc- 
cessfully extracted at the age of 34 by Dr Chandler of the Massachusetts General 
Hospital Both eyes were now aphacic and showed scars of a healed iridocyclitis 
There was no proptosis of the eyes The nose was fine in contour and somewhat 
elongated The chin was small but not retracted The ears were small and flat 
but did not protrude laterally from tlie head The voice was high pitched and hoarse 
The teeth were all developed but carious The roentgenogram of the lungs showed 
thickening of the apical pleura on tlie right side Vascular system The heart 
was normal Blood pressure was 130 mm Hg systolic and 80 mm diastolic There 
was no visible arteriosclerosis Electrocardiogram was normal The reflexes were 
normal A myotonic reaction could not be elicited Endocrine features The short- 
ness of stature and the senile appearance with graying of the scalp hairs has already 
been discussed The thyroid was not palpated Basal metabolic rate in 1941 was 
— 14 , in 1943, — 32 The sexual organs were very small The penis was short The 
scrotum was small in size The testes, although descended, were of the size of those 
of a 12 year old boy In 1941 the 17-ketosteroids in the 24 hour urine were 13 3 mg , 
in 1943, 5 7 mg The sella turcica, on roentgen-ray examination was normal Labora- 
tory findings Total serum protein, sodium and potassium and calcium determination 
in the serum were normal 

Comment This patient was the child of first cousins, but as far as could 
be ascertained there was no similar case in his ancestry The features of 
Werner’s S)mdrome present in George St were Presenile appearance, short- 
ness of stature, canities, skin changes consisting of stretching of the taut skin 
over the underlying structures on the lower legs and feet, skin ulcers, areas 
of hyperkeratosis, atrophy of subcutaneous tissue as well as muscles of the 
upper arms and lower legs, hands and feet, small chin, hands and feet, osteo- 
porosis , sexual underdevelopment Altliough potential diabetes and arterio- 
sclerosis were not evident in this case the other features are convincing that 
this case belongs to the group of Werner’s syndrome In 1941 our patient 
underwent a lumbar sympathectomy because it was thought that the skin 
changes were due to scleroderma and the ulcers were due to trophic dis- 
turbances of the skin A follow-up note of the Massachusetts General Hos- 
pital, in the case history, reads as follows ‘T cannot see that any benefit was 
obtained from this operation Since tliat time his condition has remained 
essentially unchanged ” It seems, therefore, that the ulcers are not the result 
of a trophic disorder The good healing of the ulcers after grafting, in the 
case of Sidney O , supports the opinion that the ulcers are due to the vulner- 
ability of the atrophic and stretched skin to outside pressure from shoes and 
clothes The gross skin changes are the same as in all cases reported The 
histological examination of the skin biopsy concurred with the biopsies of the 
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brotliers Sidney and Nathan O m that the characteristics of true scleroderma 
were not found Homogenization and sclerosis of the subcutaneous tissue 
as well as inflammatory reactions consisting of lymphocytic infiltration in 
the subcutaneous tissue and proliferative arteritis were absent These 
negative findings on three patients with Werner’s syndrome demonstrate 
that the taut and stretched skin is not the result of true scleroderma but rather 
a part of the general abiotrophic process whicli involved the endocrine glands 
as well as the whole body It is highly suggestive that such an abiotrophic 
degenerative process which manifests itself in the second and third decades 
of life may originate in a recessively transmitted hereditary defect of the 
germ plasm 

Case 4 Mtss M F , 29 years old There was no history of intermarriage in 
her ancestry No similar cases were known in tlie family The family was highly 
intellectual Father and brother were outstanding professors in medical schools in 
Germany A maternal uncle was one of the great physiologists of the past century 
The girl was mentally retarded, having the mentality of a 12 year old child She 
graduated, however, from a private school Her appetite became very poor at the 
age of 17 Instead of eating her meals she hid her food and threw it away when 
she was unobserved Appearance She was very shoit in stature and considerably 
underweight She looked like an old woman, about 2b years older than her actual 
age The scalp halts began to turn gray around the age of 20 They were sparse, 
fine and of an indefinite grayish color The eyebrows as well as the eyelashes were 
scarce The axillary hairs were completely absent Only a few short pubic hairs 
were found The skin of the face was wrinkled, but taut Longitudinal firm naso- 
labial fat gave the face an old appearance The skin on the chest and abdomen was 
thin and atrophic No pigmentation or telangiectases were present The skin of the 
upper arms and hands was atrophic and thin Over botli hands the skin was pliable 
like tissue paper In contrast to the skin on tlie forearms and hands the skin over 
both lower legs was taut and adherent to the underlying structures, the latter especially 
noticeable over the ankles and tlie insteps The motion in the ankle joints was mod- 
erately impaired by the stretched skin, and she walked with e\erted feet She com- 
plained of pain in circumscribed areas of hyperkeiatosis under both large toes, both 
heels and on the external sides of the feet She reported that she had ulcers on the 
lateral malleolus and on the instep from pressure of her shoes The ulcers healed 
only after a long time Ulcer scars, but not active skin ulcers, were visible Nails on 
hands and feet were poorly de\ eloped, but all were present The subcutaneous fat 
tissue and the muscles on both lower legs and upper arms were thin and poorlj de- 
veloped The lower legs had a skeleton-like appearance Roentgenograms of the 
bones were not made The phalangeal joints on both hands had the appearance of 
arthritic joints witli tliickened periarticular tissue The patient did not complain of 
pain in her joints At tlie age of 24 she noticed difficulty in reading Beginning 
cataracts were found At the time she was obsen-ed, at 29, the cataracts had almost 
matured Her nose and chin were small Tlie cars Mere small and flat, but did not 
protrude laterally from the head The voice vas high pitched and slightli hoarse 
The lungs were normal The heart was normal in size Blood pressure was 130 nim 
Hg systolic and 90 mm diastolic There was no note m regard to the arteries 
Endocrine features Senile appearance, canities, and the \ er> short stature ha\e alreadi 
been described The thjroid was not enlarged No proptosi's of the ejes i\as noticed 
Basal metabolic rate was not recorded The patient first menstruated at the age of 
16 After that menstruation was sparse, occurring onlj a few times during the jear 


5% 


s F. TirANNirAiF*»nt 


and ctascd ai the afa* of 25. Gynccnlo}:«al e^.uninttjon riposted Fny a y,y\v.trtAoy,x't 
t,IJ)r. Wd'ci): "I'xtcnul faint di i normal: hvnien int.t«*t IF) rutld #‘'<.innmtion 
neither uterus nor otancs rouid he felt di^tuirtly; prohihlv nmh rd'*ve!oj/ed " Xo 
records of lahorator> tx,innnaiions \ur<* a\ lilnhle. 

Comvit'nt. The patient was seen almost every year, from the a^c of 29 
to 37. The cataracts ^\ere operaled upon.at the aj^c of 31 At the time ’ihe 
was under ohserxation I did not make the chaf^no^is of Werner’s s)ndronte 
because 1 was then not aw.ire that stich a syndiome had Ikcii described 
Since in later >cars I ha\e become familiar with the literature there is no 
doubt that the features of this patient, i.c , short stature, canities, cataracts, 
atrophic dermatosis with taut and stietched skin, sexual undc'rdcvclopmc.nt, 
justify in retrospect the diaKiiosi*; of Werners syndrome. Stunted growth 
resulting in short stature and sexual underdevelopment was rejiorted by R. F. 
Varney, A T Kenyon and !•' S Koch’* and In 1'. Albright, P 11. Smith 
and R. Fraser*’' L. Wilkins and W Meischmann ri« #ii;^ 
drome as "ovarian agenesis" because tht‘>‘ demonstrated m their cases, uy 
their histological studies, that the ovaries did not develop Wilkins amj 
Fleischmann suggest that ovarian agenesis as well as stunted growth ,s dug 
to defects of the germ plasm and not to endocrine deficiencies of normally 
developed organs "It is well recognised that* inuitiplc germinal defects 
frequently occur in the same indn idual " We are inclined to explain 
Werner’s syndrome as the result of multiple germinal defects because it 
presents recessive characteristics and is of heredofamilial occurrence and be- 
cause its endocrine manifestations, namely stunted growth and sc.\ual under- 
development, arc only a part of its multiple features Wilkins and Fleiscli- 
mann tabulate 32 cases published by difTcrent authors in w’hich they suggest 
the presence of ovarian agenesis Only one of these cases (case 10 by F 
. Albright, P H Smith, R Fraser**) exhibited progeria and cataracts in 
addition to ovarian agenesis Although skin cliangcs and heredity are not 
reported, it seems possible that this case is related to the group of Werner’s 
syndrome When in the future we have better learned how to differentiate 
the features of functional endocrine deficiencies from the endocrine features 
resulting from germinal defects, reports of Werner’s syndrome and related 
syndromes will become more numerous 

II Rothmund’s Syndrome 

Augiist Rothmund,^'' in a paper entitled "Cataracts in Association with 
a Peculiar Degeneration of the Skin" in the Archives der Ophthalmologic, 
1868, writes as follows "A boy five years of age was brought to the oph- 
thalmological clinic in Munich who suffered from a cataract of one eye 
which was not due to a trauma, and gradually developed during a couple of 
weeks I noticed there was already at this time a peculiar marmoriza- 
tion of the skin of this boy. To my surprise two other children living 
in the same vicinity and also suffering from cataract and peculiar skin 
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degenerations came into the clinic My attention was even more attracted 
by the report of the parents of tlie children claiming tliat several such blind 
children exhibiting tlie same skin changes were living in the same section 
of the country Experienced dermatologists (colleagues of the medical 
faculty of the University of Munich) to whom I demonstrated the cases, 
assured me tliat they never had seen a similar skin disorder For this 
reason I decided to explore the situation in loco and to visit the ‘Kleine 
Walsertal’ during the fall vacation The TCleine Walsertal’ in the Aus- 
trian Bregenzerwald m Vorarlberg, is a small dead-end valley surrounded by 
high mountains of the Alps, which could be reached only by a small pass road 
from the Bavarian Allgau mountains In this valley are located only three 
little villages, Ritzlern, Hirscheck and Mittelberg with altogetlier 1500 in- 
habitants ” Almost all the families of this valley are related, and inter- 
marriage 111 the same family is not infrequent Rothmund found in each 
of these three villages one family, the children of whom exhibited cataracts 
resulting in blindness and simultaneously occurring skin alterations 

Family Drexel Family Riezlei 


Fig 24 Family tree of tlie Drexcls and Riezlers 

The three families invohed tvere (1) Family Wolfgang Drexel in Mittelberg j 

There were four children The two older ones (10 and seven 3 ears old) botli females, ’ 

were normal The tiivo jounger ones, a boy, Osw'ald, fi\e jears old, and a girl, ’ 

Katherine, two j'ears old, it was noted, had skin clianges at tlie age of six montlis and 1 

cataracts at the age of five (2) Family Lukas Drexel in Hirscheck There were 
seven cliildren The oldest, a female of 17, was normal, the second, a female, 

Karolina, 14, had slight skin clianges but no cataracts, the third, a female, Rosamiindc, ‘ 

12, exliibited skin changes at tliree months and de\ eloped cataracts at six The fourth 
and fifth w'ere male twins, eight years old, and normal Tlie sixth, a female, Maria 
Kathanna, fiie jears old, de\ eloped skin changes at tlie age of three months and 
cataracts at the age of four The seientli, a female, Maria Karethina, three jears 
old, also developed skin changes at the age of three months, but the ejes were still 
normal (3) Familj Riezler, 111 Ritzlem, had three female children The oldest, 

Rosamunde, four jears old, developed skin changes within tliree montlis of birth, and 
beginning cataracts at the age of four jears The second clnld, Therese, three jears 
old, de\ eloped skin changes within three montlis of birth Beginning cataracts were 
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fouiul nt tlir aijc tliirt* \ents The ihittl tluUI, aJ n a tcnihc, U\c \cars fM, dit{ 
not then ,<l>o\\ '■utJis of ^Kni ahnoriuahtit'v ot cattraU'. 

OnIjMmc ffumlmotln r of one of the**’ taimhe'. hid a Mtnilnr ‘hin anomaly, hnt 
was not hlnul No otlier ancc lor vas afllnud with a 'innlar ahnorm iHlv. Koih- 
imnul reported that all thc^e clnldrm wtu sunil.ir in their pcinral af I'catonct^ I he 
Unidten were phjsicallv and nuntally notmd in ileielopniMU Othci than the c>c^ 
and skitt all ort;ans wctc found tunnuk I'ttne coulaitud no sutiar or other ahnornnl 



Fig 25 Rosamundc R (Reproduced from paper by Rothmund ) Telangiectases, 
corresponding to livedo reticularis, surround scaling white skin 

constituent The cataiacts formed from tlie age of foui to six They developed 
rapidly in both eyes, never unilaterally The cataracts started as star-like opacities at 
the lower posterior pole of the lens and extended, in a short time, toward the center of 
the lens, resulting in blindness The skin changes were not present at birth Mar- 
monzation of the skin became visible first in tlie face, three months after birth 
Later the skin on the knees, on the ears, on the buttocks and on the extremities — 
first the extensor, later the flexor surfaces — became involved Only the vola manus 
and the bends of the elbows and knees remained free In the first stages the skin 
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changes corresponded to the livedo reticularis, later striae and round reddish spots 
appeared The striae were not prominent over the surface of the skin but were more 
or less beneath tlie surface With the naked eye the surface of the skin looked level 
and no prominences were visible Applying pressure with the finger upon tlie skin 
the reddish color disappeared but a light yellowish-brown color remained The red- 
dish color of the lesion after scaling became brown-red and yellowish and finally ap- 
peared as a firm colorless scar The skin then had an areolated appearance resulting 
from the normal skin being encircled by these yellowish or colorless scars The 
process described went on continuously but slowly, with the result that red lines, like 
telangiectases, and scar tissue were present at the same time Neither itching, vesicu- 
lations, ulcers nor crusts were present The areas of the skin now invohed were 
extremely fine, soft, white and transparent so that the veins beneath the skin were 
visible to their smallest ramifications 

The histological examination performed in 1868 is inconclusive when compared 
with present-day methods Staining metliods with aniline dyes had not been de- 
veloped A piece of superficially unaltered skin and a piece corresponding to one of 
the reddish striae were examined The normal skin of tlie patient showed tlie same 
picture as normal skin does, but in the conum layer the number of elastic fibers seemed 
less tlian in a normal skin The horny layer of the pathologically changed piece of 
the skin was not undulated but flat and not transparent The mucous layer showed 
the same condition, but the changes were more marked in the center of the red striae 
and less in its periphery The mucous layer was not well defined towards the reticular 
part of the conum and rested plainly upon it The pars papillaris was lacking and 
was replaced b> a lajer that showed no definite structure It contained some blood 
lessels and clumps of hemoglobin denvatnes In separating the mucous layer from 
tlie underlying tissue neither indentations nor elevations resulted Fat droplets were 
visible behveen the two layers The transition of the layer replacing the pars papil- 
laris into the subcutaneous tissue ^^as not clearly defined The subcutaneous tissue 
did not show remarkable changes It A\as composed of fat droplets, perhaps of fewer 
hair follicles than normal, some of them not containing hairs, of some coil glands 
and connectn'^e tissue The elastic fibers were not compressed Ratlier loose 
fascicles surrounded alveolar spaces filled with tissue of the same undefined nature 
as tlie one replacing tlie pars papillaris Rothmund summarized the results of his 
examination as follows "The essential finding of tlie examination of the diseased 
piece «f skin was the fatty degeneration of the rete !Malpighii and the disappearance 
of the pars papillaris ” Concerning the etiolog>' of the disease Rothmund suggests a 
heredofamilial disorder of the ectodermal lajer as tlie lens is also derived from a 
bulge of the ectoderm 

Comment Designating these skin changes according to the nomen- 
clature of the time as “Parenchymatous inflammation” Rothmund hesitated 
to give tlie syndrome a speaal name since he could not find a description of 
a similar skin alteration combined ivith simultaneous formation of cataracts 
Skin changes similarly observ^ed in adults were later described in tlie derma- 
tological literature as “Atrophia ^laculosa et Striata ” According to 
Ormsby and Montgomoy-^ sucli lesions are also obser\ed as a congenital 
atrophy These authors believed that tlie skin clianges m the congenital 
cases are a congenital defect rather than an acquired atrophy The case of 
Riehl and Varner" (1903) maj be due to a congenital defect and belong to 
this group The skin lesions of the children observed b\ Rothmund were 
certainly not congenital since the} appeared three to six months after birth 
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The fate of tlu^c chilthen was reiiutsti/jatcfl 67 xe.ns after Rothmund's 
oiniinal puhlicntton In K. *seefelder (RMf), The two children r>f Wolf- 
ganj^ ]')je\e1 had du'd. Oj-nidd D died at tin* a.ue of 56 and j\laria 
Kathaune D at *10 Oswald had maiiicd hut ha<l no dnidien. Mniia 


Kathatina leniained single l’holoj;»a|>hs taken of Oswald at the age of 40 
showed no skin changes The scalp hair was ample and apparently not gray, 
hut the faa was without mustache oi hairs 'i here weie no remarks con- 


cerning the height oi oilui pinsical chai.neteiistics which may have de- 
^cIoped in latei }eais The nuestigation court iiiing the family of Lucas 
Drexcl w’as more successful. Katolina, m wIkhu only skin changes were 
noted, was h\ing at the ago of S3. She had 13 chikhen Only one 
daughter had liei e\es operated upon at the age of *18 Four children died 
as infants, nine chiklrcn wtie alne and healthy. The skin on both arms of 
this S3 year old woman was thin, rcscmhhng tissue pajier. Round areas of 
dark brown pigmentation were ohser\cd on both arms The scalp hairs, 
c\cn at that age, were iclativcly well preserved Her sister, Rosamundc, 
w'ho had cataracts and skin changes as an infant, was living and aged 76 
No icport concerning hei skin and hair was made She had not married 
The third sistci, Mana Kalhanna, died at the age of 70 She had married 
but had no children Maria Karclhina, the fourth sister, was ah\c at the 
age of 72 Her height was 150 cm (four feel) Her hands and feet -were 
\ery small and her fingers and toes w'crc short The si7C of the hands was 
that of a 10 year old child The cxticmitics were very short The skin 
over face and forehead showed a network of dark wnne-red striae The skin 


between the i eddish network was yellowish The skin on the cxtiemities 
showed no red striae but was thin, like tissue paper, and diffusely pigmented 
wnth round areas of darker biownish pigmentation The scalp hairs had 
almost completely disappcaicd at the age of 40. It w^as especially remarkable 
that the old woman w'as mentally a cry alert, talkative and full of humor 
Concerning the fate of the children of the third family, that of Peter 
Riezler, no details are knowni Sccfeldcr, how'cvcr, added a report of an- 
other member of the faniilj' Riezler, w'ho w'as the product of the intercourse 
of father and daughter Peter Riezler, 30 years old, had red striae on liis 
face, round pigmented spots on both arms and hands He had cataracts 
m both eyes His height was 146 cm (below four feet) His mental 
development w^as retarded 


The follow^-up study of the three families demonstrated that the children 
originally described lived to an average age or even to an old age The 
patients who exhibited cataracts as children, as well as skin changes, did not 
marry and had no children Only Rosamuiide, wdio had only slight skin 
changes, but no cataracts, had 13 children The other brother and sisters 
who did not develop cataracts or skin changes, if married, had healthy chil- 
dren Only one of the original children reported by Rothmund (Maria 
Karethina Drexel) remained short in statuie, had short extremities, small 
hands and feet and became gray and bald at the age of 40 
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A Nteden~^ in 1887 described a girl 22 years old who at the age of IS noticed 
telangiectases on her face Small red areas of pe^ or pin point size developed on the 
forehead, cheeks and upper part of tlie neck Such lesions later appeared as well on 
tlie hands and extensor surfaces of the arras Cataracts formed on the posterior poles 
of die lenses at the age of 20 Menstruation started late, at 15, and was irregular 
"The slim, lymphatic appearance of the girl was striking at the first glance” No 
other features were reported Altliough the occurrence of a similar disease had not 
been recorded in her family, this case probably belongs to Rothmund's syndrome 

Under the title “Telangiectasie generalisee et cataracte congenitale” F Terrten 
and Prclat-* (1909) reported the case of a six year old girl Three brothers died 
during infancy of brondiial pneumonia, complicating measles, no skin changes were 
present in the case of these infants nor in the case of tlie parents It is reported 
that the child, herself, at the age of three months, already exhibited areas of telangiec- 
tasis of tile face, the buttocks, and tlie skin of the extremities, especially on the ex- 
tensor surfaces Small areas of brownish net-like pigmentation accompanied the 
areas of telangiectasis In addition to these features a thickening of tlie skin re- 
sembling myxedema was noted The hairs of the scalp were normally developed, 
however, tlie eyebrows were very sparse At the age of six the child had cataracts 
in botli eyes, the first appearance of which was not reported Although tlie autliors 
suggested a tliyroid deficiency as tlie cause of the disorder (no data were given 
concerning the condition of the thyroid), there is no doubt that this case belongs to 
Rotlimund's syndrome This is evident from tlie type of the skin lesions as well as 
from the early development of the cataracts 

Zinsser, in 1910, described two brothers under the title “Atrophia cutis reticu- 
laris cum pigmentatione ” V Janovsky,-^ in 1921, under the title “Three cases of 
familial skin atrophy (Poikiloderma atrophicans)” reported three sisters who ex- 
hibited skin changes on tlie clieeks corresponding to die livedo reticularis, with red- 
ness in honeycomb configuration, central skin atrophy under scaling and pigmentation 
The children reported by Zinsser also had lesions on both hands Tliese children, 
however, did not have cataracts Since formes frustes (incomplete syndromes) were 
reported in the children of Rothmund's original description (Karolina D had only 
skin changes but no cataracts) it seems possible tliat tliese cliildren, also, are abortne 
cases of Rothmund's syndrome 

A Stegnst,-' in his book “Der graue Altersstar,” reported the case of a four and 
a half year old girl who developed cataracts at the age of six months The skin 
changes reproduced from a colored design (figure 19 of the book) w'ere of the same 
kind as described by Rotlimund 

A F Scimydcr added to the case of A Siegrist the complete liistoiy and de- 
scription of the case of the younger brotlier of tlie patient already reported b> A 
Siegrist The child was the youngest of four sisters and brothers The oldest girl 
was the patient reported by Siegrist The tw'o others were healthy There was no 
report concerning tlie intellectual ability of tlie parents The boj, fi\e jears old. 
rapidlj' developed bilateral cataracts Skin changes had been observed at the age of 
five montlis They developed first on the face as net-1 ike telangiectases, later as pink- 
reddish striae, which resulted in round areas and stripes of skin atrophj Pigmented 
and hj'-perpignisnted areas intermingled w’lth telangiectases were seen on the skin of 
clieeks and ears The extensor surfaces w'ere more involved than the flexor surfaces 
of the extremities The bend of tlie elbows and knees was free as were the soles and 
die vola manus The diseased parts of die skin were dry, scaling and tender No 
ulcers or crusts resulting from exudations were seen The involved areas resembled 
lesions occurring after an overdose of roentgen-raj therapy The hands were short 
and clumsy The body was otherwise well proportioned Tlie scalp Lair w.is sparse 
and fine, light blonde but not gray The hairline on the forehead and neck was higher 
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than normal, llndonmc fidiurc^: 'llie thytoid v/a*; nornnl ScHa turfjr.a vas nor- 
mal The rjpht tc^li^ was tntjrolv a1»';cnt; the lett va*; pt.a-siycd ruifl not 

descended 

Comment Thcic is no donht that sister and huithtr, the sister described 
in 1928 h}' Sicp:rist, and tlie biothei described in 19.M In A. K Schriydcr, 
exhibit Rothinuturs Mtidioine in all its details of shm fh.an;jcs It is of 



Fig 26 Case of a peddler. (Reproduced from paper by B Bloch, H Stauffer ) Ap- 
pearance presenile Thm arms in contrast to globulous abdomen Very short hands Skin 
of face, abdomen, and extensor surfaces of lower arms covered with telangiectases in net- 
like and round spot arrangement Pcndulant breasts Genital organs underdeveloped 

interest that sexual retardation had been observed in the boy at the age of 
five Canities was absent but the hair line of the boy was high in front 
and on the neck The hands were short and the fingers clumsy, a feature 
not observed by Rothmund in Ins original description 

B Bloch and H. Stauffer in 1929 described three patients who belong to tlie 
syndrome under discussion The title of dieir paper was “Skin diseases of endocrine 
origin, poikiloderma-like changes in connection with undei development of the sex 
glands and dystrophia adiposogemtalis ” The authors apparently were not acquainted 
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witli Rotliinund s or Werner’s publications The second case is of special interest 
because of tlie detailed description of the appearance, illustrated by photographs, as 
well as the histological examination of the skin by such a dermatological authority as 
B Bloch The patient was a 40 year old peddler, of short stature In spite of a 
child-hke face he looked old for his age There was no hereditary history At the 
age of four and a half years both eyes were operated upon for cataracts As a child 
he was sickly Hair was gray at 25 and sparse, the patient later was bald There 
were no pubic hairs This case was also presented by W Lutz, Swiss Dermatological 



Fig 27 Knee. Round spots of telangiectases Yellowish to dark pigmented 
areas, mtermingled with white depigmented areas 

Congress, Basle, 1928 Obesitj of cliest and abdomen de\ eloped at 25 In contrast 
to the fat torso tlie extremities were strikingly thin, small and delicate and did not 
seem to fit the heavy torso The cvticmitics were too short, the fingers almost like 
stumps Muscles and subcutaneous fat on the distal part of tlie extremities, in con- 
trast to face and abdomen, were decidedly underde\ eloped The hands and feet A\ere 
particularly small The skin of tlie scalp was thin and tightly stretclied Numerous 
irregular pigmented as well as depigmented spots were distributed o\er scalp, face, 
and extremities Areas of fine telangiectases were present in great numbers on the 
clieeks, the dim and tlie tliorax Thej gave tliese parts a faded red color The cars 
were stunted, with only rudimentaty lobes, and w'ere co\ered with brown and white 
spots and numerous telangiectases There were no e>ebrovis The cielashcs were 
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t eprc*icntetl onl\ by .nn Imir 'rhc face was diwoiM of iMir. The sLht of 

the trmiK was scahtif;, drj and jdaitilv atrophic 'I lie vein* could he .seen through the 
all opine skin The .itioplu was difTuve in some aita*-, in olhcin nioic circurnscriljcd 
Tclanp:iectases wcic present lieie as well as siiiac, especially h'low' the nmbiheus. 
The skin over the o\treniitios, <“peciatl) on tlu oxteiiMir surfaces, was rlniiKcd in a 
sirnilai niaunci, e\en inoie nuikoillj than on the trunk Areas of ielan};iectasts were 
noted mainly on elbows .ind knees; \dlowish to daik pimnenfed spots were intcr- 
nnngled with white clcpijtmentcd areas Numerous h\'f crhcmldic arc is on wrist and 
palm, as well as on the soles, were present The hypcrkcr.ilotic •^pols had peculiar 
hollows 111 their ceiiieis Those of the ktt rtsemhkd o\sttr shells, 'I he nm/r on 
fniRprs and toes wcie marktdls altctcd, partK missiiip, partl> only liorn\ scales re- 
mained Iheic wcie no hairs on the extiemitits A few stunted, stramht hairs were 
on the pubic reiiion Khiloi nttr ft atnt ct 'J he a oite wMs iinch.ingcd Tahido appeared 
at 16 External genitalM were underder eloped. The patient was hctcrostxud, and 
had ne\er had mteicourse 'Phe penis w.is inf.aiitilc. .1 tm long The scrotum wsas 
the S17C of .1 w. limit ‘Icsiidcs as l.irge as beaus toiild he pushed back mto the ab- 
domen Sella turcica was small The tluroid vas srinll, the left lobe showed a firm, 
smooth nodule about the si?e of a mit According to the patient’s statement onU 30 
teeth had dc\ eloped Some were rudimentary, the second incisors and the prcmolars 
were missing on both sides Urine was normal No blood sugar value was reported 
Tcmpcialmc was low-, between 95“ I*, and 96“ F. Pulse rale was norm.al Reflexes 
w’ere normal Koentgcnograpliic examination of bottcf showed atrophs (osteo- 
porosis) The skull was thin, like that of a child Definite arteriosclerosis was 
Msible m the roentgenograms Jhstologit, cxaimmtion of a biopsy specimen from a 
region above the right knee sliow'cd the following; 'The horny la>er was wuder tlian 
normal throughout the entire section The width of the epidermis was irregularly 
reduced, in some places only a few' cell lajcrs remained Here the characteristic 
difFcrcntiation w'as no longer present The *ba*:al cells w'crc irregular and flattened, 
there W'as no spinous lajcr, and the boundary line belw'ccn epidermis and cutis was 
straight In other places the epidermis w'as broader, the differentiation of the layers 
W'as presersed. .and the rctc pegs and tliin corresponding papillae were present but 
bad an irregular form and arrangement In the atrophic places the pigment was 
missing, whereas in others, especially in the brown spots, it w'as clearly increased 
The sweat glands and follicles w'cre entirely absent The connective tissue of the 
cutis W'as unchanged The clastic fibers were generally w'ell developed, but in some 
papillae they wcie clumped, w'hereas in others only a few were present In tlip 
papillae and in the pars reticularis there w'cre greatly dilated capillaries At one 
place in the wall of a blood vessel there w'as a deposit of lime " . 

Comment The case is of special significance because it showed those 
features in an adult patient which -were described by Rothmund in children 
There is little doubt that one is justified in including B Bloch and H 
Stauffer’s case in Rothmund’s syndrome since the patient had cataracts at 
the age of four and a half and tlie skin changes also began at an early age 
The skin exhibited the same characteristics with telangiectases, scaling, pig- 
mentation and depigmentation, as described by Rothmund His appearance 
was similar to Maria Karethina Drexel, desciibed by Rothmund as a child 
and reported by Seefelder at the age of 70, in his follow-up study of Roth- 
mund’s cases The absence of a familial history in Bloch and Stauffer’s case 
IS probably due to the fact that the patient had already left home when a 
child and had always been on the road as a peddler or beggar 
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Histological examination ,of the skin biopsy with modern staining 
metliods also confirmed the observations made with primitive methods by 
Rothmund, 62 years ago B Bloch and Stauffer apparently did not know of 
Rotlimund’s original description In respect to tlie classification of the skin 
changes, the authors made the following important statement "There were 
no marked inflammatory and no scleroderma-hke or myxedema-like changes ’’ 
“A classification with poikiloderma atrophicans vasculare which Jacobi first 
described would perhaps seem the most plausible However, there are some 
objections to this , the telangiectases and, also, to some degree, the atrophy, 
are much too slight in tompanson with typical cases As can be seen in the 
photographs and models, the changes in the pigment here are (poikiloderma 
atrophicans vasculare, Jacobi *“) of foremost importance and, in addition to 
the dry and atrophic consistency of the skin, are outstanding m the clinical 
picture Moreover, as has been clearly shown in his detailed summary 
of tlie literature on tins subject tlie term poikiloderma is not applied to a 
sharply defined pathologic entity, but rather a group of variable symptoms 
It becomes evident, when one reads the literature on this subject, that dif- 
ferent and dissimilar dermatoses have been grouped under this name "only 
on account of tlieir superficial resemblances These diseases are even less 
an etiologic entity, so that tlie classification of an individual case in this 
group means little and does not aid us m regard to its pathogenesis Our 
cases, also, differ from Jacobi’s type in the high grade regressive changes of 
the hair, the nails, the follicular apparatus and tlie sweat glands ” 

B Bloch and H Stauffer in their attempt to connect poikiloderma 
atrophicans vasculare with primary endocrine disturbance collect and dis- 
cuss cases in the literature in which poikiloderma was found together with 
endocrine symptoms Cases reported by K M Bowmann and E C Clark, 

L Wertheim,®' and R Leginsky are cited by Bloch and Stauffer as related 
to their o^vn cases The case published by L Wertheim had a pituitary 
tumor and poikiloderma atrophicans vasculare The skin changes started 
late in life There were no cataracts present The case of R Leginsky 
had skin changes described as poikiloderma vasculare atrophicans, whidi 
also began late in life No cataracts were present This patient had a 
questionable atrophy of the pituitary gland Botli cases have in tlieir 
history, in their general appearance and in their clinical symptoms very 
little m common with Bloch and Stauffer’s patient They do not belong to 
the group of Rothmund’s syndrome K M Bowmann and E C Clark’s 
patient, however, had diffuse atrophic skin clianges, \Mth telangiectases be- 
ginning m early life and involving the entire surface of the body, ulcers 
on hands and feet ; amputation of some fingers and toes because of secondary 
infection, bilateral cataracts at the age of 38, sexual underdevelopment, 
early arteriosclerosis but no graying of the scalp hairs The scalp hairs 
were abundant and dark Basal metabolic rate was 14 , blood sugar 

87 mg per 100 c c , tolerance cui^^e flat The patient died at tlie age of 
39 At autopsy the endocrine glands did not show anj abnormality The 



606 


S. 7 . TIIAN’NHAirSUl 


histology of the skin was thought to he ^inular to jiojl.ilodeima atnjphicans 
vasculare 'I'lic negative iuuliiigs on examination of the tiulocrinc gl.imh 
certainly chcl not show' any relation of the skin changes to endocrine disease 
For the question undci discussion, lu>w'c\cr, it seems of interest to consider 
whether or not the ease of Howmann and Clark belongs to Kothmund's or 
to Werner’s syndiome since he had cataracts, atrophic skin changes with 
telangiectases and sexual underdexelopment, early arleiiosclcrosis and skin 
ulcciations with spontaneous amputations of fingers and toes Jn fact this 
unique case exhibited features of Werner's as well as Rothmund's svndromc 



L., 


Fig 28 (Reproduced from paper by R Sccfcldcr ) Nct-hkc telangiectases surrounding 

small areas of whitish discolored skin 

The ulcers on both legs, the late appearance of cataracts (not untd the third 
decade of life), presenile appearance and the presence of premature arterio- 
sclerosis are characteristic of Werner’s syndrome, w'hereas the occurrence 
of telangiectatic scaling areas of the skin, together ivith pigmentation and 
depigmentation are consideied to be significant of Rothmund’s syndrome 
It seems, however, to be more justifiable to group the case of Bowmann and 
Clark under the cases designated as Werner’s syndrome, since the charac- 
teristics of Werner’s syndrome predominated 

R Seefelder^*^ from the Eye Clinic, University of Innsbruck, reported in an ex- 
cellent paper “Uber familiares Auftreten von Katarakt und Poikilodermie,” a family 
of SIX children, two of whom had skin changes with telangiectases and bilateral 
cataracts, m one only skin changes were noted, and two were healthy Seefelder 
recognized the complete similarity of these cases to those reported by Rothmund in 
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1868 The parents were second cousins The family lived in one of the com- 
pletely secluded valleys of South Tyrol, called Val di Non (Nonsberg), which in 
Its sedusion was completely analogous to that valley where Rothmund’s cliildren lived 
The skin changes, which were described as identical, developed in all tliree affected 
children at from six to 12 months They were localized on tlie face, with the ex- 
ception of tlie forehead, on the ears, extensor surfaces of upper and lower extremities, 
and later tliey developed on tlie nates and on the flexor surfaces of the extremities 
The arrangement of the lesions was symmetrical The lesions consisted of small 
areas of whitish discoloration of the skin surrounded by reddish lines of a net-like 
appearance The whitish lesions of pea size represented islets of normal but depig- 
mented skin The reddish network resulted from an atrophy of the skin On these 
areas the skin was slightly depressed and resembled tissue paper, and was somewhat 
scaling The red color was due to the fact that atrophic skin becomes translucent 
and tliereby tlie subcutaneous tissue with its blood vessels was readily visible Areas 
of pigmented and depigmented skin were intermixed Telangiectases were present 
on face and on the back of the hands The mucous membranes were not involved 
The scalp hair and the natls were normal The diagnosis of the Skin Clinic (Univer- 
sity of Ijinsbruck) was poikiloderma atrophicans vasculare (Jacobi Cataracts 
rapidly developed at tlie age of tliree years in both cliildren and operations were suc- 
cessfully performed Endocrine features At tlie age of 12, when the boy was ex- 
amined, neitlier testis was descended 

Comment The similarity of these three cliildren to those described by 
Rotlimund is obvious The kind as well as the localization of these lesions 
IS identical with tlie Rothmund type of syndrome under discussion As in 
the case described by Schnyder, retardation of the sexual development was 
marked R Seefelder, in agreement with Rothmund, considered the s}ti- 
drome as a recessive heredofamilial disorder 

A Marchtontm and L Lui/^ m 1937, described under the heading “Juvenile 
Katarakt bei Skleropoikilodermie,” the case of an unmarried woman, 30 years old 
She exhibited bilateral cataracts, scarce fine grayish scalp hairs and a high hairline 
(photograph) Menstruation had been regular but painful The genital organs were 
atrophic Pubic hair was very scarce The fasting blood sugar was high and sugar 
tolerance curv'e was characteristic of potential diabetes Basal metabolic rate was 
normal Pigmented and depigmented spots were seen on the skin of the face, on the 
extensor surfaces of tlie lower arms and hands Telangiectases and pect-sized red 
spots were noted on tlie face and arms The skin was in some places indented, shiny 
and atrophic A histologic picture of the skin showing hjperkeratosis and an atrophic 
epidermis was included in the report The pars papillaris was flat The autlior 
reported a band-like homogenization of the upper layer of the collagenous connectne 
tissue, but tins was not eiident in tlie photograph The subcutaneous tissue was 
rather loose The vessels, i e , tlie veins, were distended and formed little pools 

Marchiomm and Lux classified this lesion as scleropoikiloderina on 
the basis of the dermatological syndrome described by Jaffe®® who belie\cd 
that scleropoikiloderma has features of scleroderma and poikiloderma w itli- 
out being identical wuth either of these diseases Marcliionini and Lux were 
not familiar wuth the original publications of either Rothmund or Wenier 
and, therefore, assumed that tlieir case represented an unknown new' s\n- 
drome How er, the patient exhibited skin changes identical w ith the cases 
described by Rothmund, Siegrist, Schnyder, Bloch and Stauffer and Sec- 
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fclclci. Although cataracts did not develop in this case until the age of 30, 
It seems justifiable to gioup the case under Kolhmund’s syndrome because of 
the chaiacteiistic telangiectatic sKm changes occurring simultaneously with 
atrophy of the epidermis in the afihtted areas and because of the absence 
of nlceis and ailciiosclcrosis As etiological factor Marchionini and Lux 
suggest “an ectodermal ahnormahly. which is released l)\ a pluriglandular 
insufikiciicy “ Such a secjueiice of events is not, to our knowledge, known 
in pathology. 

Own C\s^ 

Palicnl Sell w.is obser\i:d 15 >car«; aRo and described as “Acroinicrj with dc- 
fonmtics of snull ph.nlangc.d joints At th.it time 1 was not fannltar with Roth- 
mund’s S} ndronie 



Fig 29 Case Sch Short stature Small nose and chin, receding hairline, especially at 
sides and back of head Short upper arms and legs Knock-knees Scarce pubic hair 

Patient Sch was 20 years old No pertinent family history was given He 
reported that as a child he had a peculiar i eddish, scaling’ skin on some areas of his 
body The skin changes never bothered him He always felt tired He came to 
the hospital because he could not earn a living His hands were so short and de- 
formed he was unable to work as a laborer Appeal ance He was short in stature, 
150 cm His weight was normal His face did not give the impression of presenility 
and the appearance of his face corresponded to his actual age His arms and legs 
were short There was an obvious contrast between the lean and short extremities and ' 
the normally formed chest and abdomen He stood and walked with knocked knees 
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The feet, and especially, the hands, were very small, the fingers were short, plump and 
deformed like those of an arthritic person The motion in the phalangeal joints was 
slightly limited The scalp hairs were scarce and fine Over the frontal bone he was 
almost bald The hair line in the occipital region was higher tlian normal Eyebrows 
and eyelashes were normally developed He had a downy beard of fine hairs He 
had only a few hairs on chest and abdomen The axillary hairs were almost absent 
The pubic hairs were underdeveloped, coarse and not curled Symmetrically dis- 
tributed on both cheeks and on his nose, were small areas of whitish discoloration 
which were surrounded by reddish lines of the color of telangiectases The whitish 



Fig 30 Net-like telangiectases Msible on face, nose, hands, and 
botli sides of abdomen 


areas were scaling and slightly depressed Also, simple telangiectases m diltuse 
arrangement were visible The forehead and the ears were not affected The skin 
was rather thin but not taut nor stretched The mucous membranes vere not in- 
volved The same skin changes consisting of areas of whitish discoloration sur- 
rounded by a net-like arrangement of telangiectases were noted, especiallj on the 
arms, hands and to a minor degree on the lower legs, mainlj located on the extensor 
surfaces of tlie extremities Areas of telangiectases were also present on the skin 
of tlie lateral parts of the abdomen and sj mmetrically on botli nates The color of 
tlie skin of tlie affected parts was of a reddish hue, but surrounding the small areas of 
discoloration, pigmentation in net-like arrangement, apparently in connection with 
tlie telangiectases, w'as obsened The pigmentation was light brown in color and 
not impressive The most impressne feature of the skin was the telangiectases and 
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the p]ial)lhl.\ of the atn»phic skitt. A t.mt, sln'tchvd ‘.kiu not observed m\ an> 
part of the lu)dj. 'Jherc were no ( uctineurihLd arc is of iijpcrkctatosts and no skin 
iilccrs were piescnt. The snhtnt.mtons fat tissue and tlie nniscles \\crc sonicwhat 
nndcrdc\ eloped on the lower arms and hand* On the lower le^js and ftet thc-'C tissues 
were also i educed, hut not to such a dtjtrce as on the upper arms atul liands Xads 
on hands and feel were normal On rocnt}jonn};ra|)hie examination the hones of the 
hands and arms appeared Jiormnl for his aRc No nsicojiorosis was <ccn 'I he spaces 
of phalatiRcal joints of the short lingers weie nanowed There were no changes 
m the bones themselves Tlic defoimitics of the short fingers were probahlj due to 



Fig 31 Small hands and deformed short fingers Linear and nct-likc telangiectases 

changes in the periarticular tissues His nose was small His chin w'as short His 
voice was high but not hoarse His teeth w'cre all xlev eloped and in good condition 
His ears were normal in shape Eyes Tlie patient himself did not complain of visual 
disturbances, but both lenses showed beginning opacities at the lower poles The 
lungs and the circulatory organs were normal Blood pressure was 125 mm Hg 
systolic and 80 mm diastolic No signs of arteriosclerosis w’ere found Endocrine 
features The external genitalia were fairly well developed Botli testes were, how- 
ever, small in size The prostate was small Sexual desire w'as present 

Comment The skin changes m our patient had already developed in 
early childhood as they did in Rothmund's cases They consisted of small 
areas of atrophic scaling epidermis surrounded by net-like telangiectases. 
Since these were characteristic of the skin lesions reported in all cases of 
Rothmund’s syndrome one is justified m diagnosing this case as one of Roth- 
mund’s syndrome, m spite of the fact that cataracts did not develop until 
the age of 20 In Rothmund’s original eight cases Karolina Drexel (see 
page 597) did not develop cataracts In Nieden’s and m Marchiomni’s case 
the cataracts developed also at the age of 20 (see pages 601 and 607) Small 
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hands and feet and short deformed fingers are not observed in all cases of 
Rothmund’s syndrome This symptom was noted by Seefelder, in the fol- 
low-up study of the children originally described by Rothmund, in two in- 
stances (see page 607) It was also present in the case of Bloch and 
Stauffer (see page 602) and in one of the children described by Seefelder 
(see page 600) as it was observed in our case 

Smnmansing^ihe observations which establish Rothmund’s synd)ome 
as a clinical entity, it is evident that the skin changes are the most charac- 
teristic features for differential diagnosis and are present in all cases re- 
ported In contrast to Werner’s syndrome the skin is not taut and not 
tightly stretched over the atrophic underlying structures, but is tliin and 
pliable Ulcerations are not observed Marmorization of the skin, due to 
distended veins and known as livedo-cuticulans in later stages develops to 
form the characteristic net-like arrangement of the telangiectases around 
the atrophic scaling area Owing to formation of telangiectases, the color 
of the affected skin impresses one as pinkish red, but on closer inspection 
small white, atrophic areas and bro\vnish pigmented spots are seen in the 
vicinity of the telangiectases Since similar features are seen in poikilo- 
derma atrophicans vasculare (Jacobi®®) the skin lesions in Rothmund’s 
syndrome were also classified as poikiloderma atrophicans vasculare or as 
scleropoikiloderma B Bloch (see page 602) has objected to such a classi- 
fication, since in poikiloderma atrophicans vasculare telangiectases as well 
as pigmentation are much more extensively developed and at the same time 
inflammatory changes in the subcutaneous tissue are found In the skin 
lesions of Rothmund’s syndrome neither inflammatory reactions (as in 
poikiloderma atrophicans) nor homogenization of the subcutaneous tissue 
(characteristic of scleroderma) is found For tins reason the classification 
as “poikiloderma” or “scleropoikiloderma” is neither in agreement with the 
histological findings nor with the familial occurrence of this disorder It 
seems more appropriate to designate the skin disorder with the purely de- 
scriptive term of “heredofamilial atrophic dermatosis with telangiectases” 
in accordance with the designation of the skin changes in Werner’s syndrome 
as “heredofamilial atrophic dermatosis with skin ulcers ” 

III Diseases Related to Werner’s Syndrome (Progeria of the 
Adult), and Rothmund’s Syndrome 

(A) Cataracta dennatogows {N eta odo mitts) type Andogsky N 
Andogsky®® in 1914 published, under the title “Cataracta dermatogenes,” 
reports on four single and unrelated individuals These people had suffered 
from a chronic eczemoid skin lesion from childhood and in the third decade 
of life developed bilateral cataracts Similar cases ere later published by A 
Vogt,®” A Lowenstein,“ A Siegrist,” H Ollendorf and G Le\y,'‘' H J. 
01tmann,« Laslo,"® A Franceschetti,^®' Metzger To these 15 cases Bar 
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Kngclbeig ■“ ha*, added two more case*, in an extensive snr\cy of this sub- 
ject.’^ A. Lowenslein pjcfej'. to classify tliesUin lesions as “neinoderinitis," 
a skin disorder foi which, according to 1. Kugclbcrg/^ the names of ck/cma 
numnlarc, ckzcma cn plaques, dermatitis lichenoides pruriens, lichen circum- 
scriplus chioniciis (Vidal), pniiitus diathesiqne (Btsnicr), are found in the 
literature Ncurodcimitis is, .iccording to Kugclbcig,^* a clironic CC7C- 
matous skin disorder which after childhood develops ec7cma or complicates 
ichthyosis. It may also dc\elop independently. The intensity of the in- 
flammation may be maiked or slight. Such a process produces lichcnification 
of the skin, neck and the flexor surfaces of the extremities, especially the bend 
of elbows and knees The skin in the bends shows a peculiar square forma- 
tion (“Grobc Felderung,” “chagrini/ation”). In sofne cases a facies 
leontina may result from the skin disorder A histological examination of 
a skin biopsy is not reported In some cases asthma and cosinophilia arc 
described Heredity is repoited in only one case of I Kugelbcrg The 
family tree of this patient showed five generations m w’hich ichthyosis «iIonc, 
ichthyosis and neurodermilis and asthma occurred interchangeably -Only 
one member out of the 50 forming the genealogical tree exhibited the com- 
bination of ichthyosis, neurodermitis and cataracts 


This case, a boj of IS, had had eczema from tlie age of six months At the time 
of his examination the skin was dry and tight. Fine scales were noticed over tlie 
whole body On the abdomen and shoulders typical ichthyosis was found Lichcnifi- 
cation of the skin was remarkable on the forehead, checks and extremities Hctghl 
was 145 cm Teeth Two incisors had never developed Hair Scalp hair was 
abundant and normal No pubic hairs were visible Eyes Bilateral cataract Endo- 
crine fealines The thyroid was normal Basal metabolic rate -1-10 Calcium was 
13 3 mg per cent Roentgen-ray examination revealed normal bones, normal epiphy- 
ses and normal sella turcica Fasting blood sugar was normal Sugar tolerance was 
normal The penis and scrotum ■were very small and underdeveloped 

Comment It is possible that this group of patients wuth juvenile cat- 
aracts and features of ichthyosis and neurodermitis may also represent a 
heredofamilial dermatosis with occasional cataracts It is, however, evident 
from the features described as characteristic of Werner’s syndrome, as well 
'as of Rothmund’s syndrome, that the group of “Cataracta dermatogenes” 
with neurodermitis differs from these syndromes Even the heredofamilial 
occurrence of cataracta dermatogenes with neurodermitis may be doubted 
since only one case out of 17 had stigmata of heredity 
. (J5) Progeiia of children with nanism {Hutchinson-Gilford’s syn- 

drome) Progeria of children (Hutchinson ^®-Gilford’s syndrome), 
also called “nanism senile’’ or "progero name,” is a disorder which develops 
from a few months to three years after birth In the cases reported the 
children were normal at birth There was no history of familial occurience 


♦Ten other cases which belong to these groups were described under the title “Atopic 
Cataracts” by William P Beetham, Arch Ophth , 1940, xxiv, 21 
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of tins disorder or of mter-relationship of the ancestors The mam clinical 
features observed almost uniformly m all cases were as follows All the 
cliildren with progeria looked alike The published photographs look like 
tlie pictures of twins 

All patients were dwarfed in stature The skull was large m comparison witli the 
face The frontal and parietal bones were unduly prominent The fontanels closed 
early The scalp hairs were present at birth but became grayish and scarce, and 
completely disappeared in the course of the disease There was either very little or 
no development of the eyebrows The eyelashes were rare or absent The faces of 
these children resemble tliat of a newly hatched bird The ears were small, flat, not 
lobulated, and protruded from the head The skin of the scalp and face was thin 



Fig 32 (Reproduced from paper by W A Manschot ) Patient normal 

at age of one year 

and of a waxy color In some areas the skin was taut The same condition of the 
skin prevailed on most parts of tlie body In some parts, especially o\er the dorsum 
of tlie hands, tlie atrophic skin was wrinkled like tissue paper On the thorax and 
abdomen sharply defined and pigmented areas were seen There were no ulcers of 
die skin The subcutaneous fat on the extremities was poorlj dc\ eloped or almost 
absent This was in contrast to the globulous abdomen, where die subcutaneous fat 
was plentiful The umbilicus as obliterated The chest iras small The ribs v ere 
prominent and dim The extremities were short, especially the hands The feet 
were flat and small and the fingers were short Deformities of the phalangeal joints, 
the knee joints and the ankle joints resembled those of arthritis Tlie gait of the 
patient was shuffling as a result of die deformed joints and the lightlj drawn skin 
of the extremities The muscles on all extremities, like the subcutaneous fat tissue, 
were poorlj' developed The nails w'ere short and crumblj Propto*>is of the eyes 
simulated true exophtiialmos There was no earh cataract obsened in the cases 
published (F T, Curtin and H F Kotzen,^- E C Mitchell and D IF Goltniann--). 
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The nose was small .uul hcaUed like that of a hiul. The chin vas retracted There 
were isolated, sjmmctiital fat patclie*. on the lower part of the thccks and also 
beneath the mandible, which contributed much to the bi/airc aspect of the otherwise 
taut skin of the face and forehead The teeth w'cie irreiinlarlj placed and carious 
The thjroid was not cnlari^ed and not easily [lalpatcd 'Jhcre w'crc normal breath 



Fig 33 Patient of Manschot at age of 15 Enlarged hairless scalp, no eyebrows, 
protruding ears, small mouth Taut skin, prominent deformed joints of hands and knees 
Muscles and fat tissue of both extremities atrophic m contrast to globulous abdomen Um- 
bilicus obliterated Sexual underdevelopment 


sounds, and no rales were audible The heart was normal during the first decade, but 
in the cases living over 10 years enlargement of tlie heart was noted simultaneously 
with a rise in blood pressure The individual witli the longest lifetime of these 
chses of “progero-nanie” was a 26 year old male reported in tlie Dutch literature by W 
A. Manschot This patient had diffuse arteriosclerosis combined with calcification 
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of the heart valves His blood pressure at the age of 11 was 110 mm Hg systolic 
and 85 mm diastolic, at 18,132 mm Hg systolic and 90 mm‘ diastoliq, at 26, 180 mm 
Hg systolic and 120 mm diastolic At 26 he suffered from cardiac asthma and angina 
pectoris and died of cardiac insufficiency as a result of arteriosclerotic heart disease 
Liver and spleen were not enlarged as long as the circulation was normal In later 
years tlie liver was found enlarged and the spleen also became palpable (congestion 
of tile liver with slight cirrhosis was found at autopsy) The genital organs were 



Fig 34 Patient of Manschot at age of 26 


normal m the younger cases but in the adolescent cases they were noted as small 
Pubic hairs were almost absent Roentgenograms of the bones showed a diarac- 
teristic elongation of the necks of the femur (E C Mitchell and D W Goltmann ®») 
Osteoporosis was found in some areas , in other places, as in tlie cortex of the femurs, 
increased density of the bone was seen Tlie epiphyseal lines were prematureh 
closed Sella turcica was of normal size Red and white blood cells were normal 
Basal metabolic rate was normal The sugar tolerance cur\e was flat Serum cal- 
cium and serum phosphorus were normal 

Three autopsies on cases of progeria were reported {H Gilford,^^ J Omco and 
F StradaJ^^ W A Manschot^*) The mam finding was diffuse calcification and 
sclerosis of the blood vessels H Gilford reported an enlarged thjmus, Orrico and 
Strada found a little cjst in tlie pars intermedia of the pituitarj JF A Manschot 
believed tliat the number of eosinophilcs in tlie pituitarj ^\as reduced Oilier tlian tlie 
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tUffusc nricilosclcrosi*., liouevci, tlierc ^\crc no dcfiniic Ic'.iotjs of inner organs and 
endocrine glands nident* wlncli could Imc explained the lii^iirrc appeal mice of 
these patients.*' 

Coniviciit There i*; a ccrl.iin similarity in the features of "Werner’s 
synch onic” and "progeria with nanism’* in children. The eases exhibiting 
Weiner’s sjnclromc are shoU, almost chv.it fed in st.alnre In progcri.a of 
children the patients arc definite dwarfs In both syndromes the cxticmities 
* arc shoit and the abdomen disproportionately large Tlic fingers and toes 
are short, and the joints of the exticmitics arc deformed in both instances 
The skin is atrophic and taut on the extremities The panniciilus adiposus 
of the forearm and lower legs is poorl)' developed as arc the muscles, in both 
disordeis The lack of hair is more pronounced in progeria of children than 
it IS 111 Werner’s S 3 mdromc Sexual retardation is present in both s^m- 
dromes Diflfusc arteriosclerosis, osteoporosis and the picniaturc senile 
appearance are the most impressive featuics jirescnt in Werner’s syndrome 
as well as in progeria of children The autopsy' findings in both s^nidromes 
are diffuse arteriosclerosis and no definite changes in endocrine organs 
Progeria of children, llOwc^er, differs from Werner’s S 3 nidroine as follows 
(1) There is no familial occurrence (2) Thcic arc no pressure ulcers of 
the skin (3) Theie are no cataracts (4) The abnormal features de- 
velop in early childhood in progeria of children, whereas in Werner’s S 3 m- 
drome they become evident in the second decade of life 

It is suggested that progeria of childicn and Werner’s syndrome result 
from multiple germ plasm defects manifesting themselves at different ages 
in abiotrophic featuies of the genotypic kind. 

(C) Myotonic dystfophy M 3 'otonic d 3 'strophy was first differentiated 
by I Hoffman from "congenital myotony" as a separate clinical entity m 
1900 It was Steinert,®' however, in 1909, H Curschmann,®® A Haupt- 
mann,®® and especially O. Naegeli and his pupil K Rohrer,®^ who conceived 
the clinical picture of myotome dystrophy as a general dystrophy in which 
the myotonic reaction is not an essential feature of the syndrome It may 
even be absent, and only wasting of the entire body and iveakness of 
some muscles may be evident It was quickly recognized that premature 
aging, loss of scalp hair, especially on the forehead, atrophic, glossy skin 
of tissiie-hke consistency on forearms, hands and lower legs, early cataracts, 
diminished sexual functions and testicular atrophy are as important in the 
features of the disease as wasting of some muscle groups or myotonic 
reaction In many instances a heredofamilial tendency of the disorder was 
reported and, especially, the collateral occurrence m brothers and sisters 
of one generation was observed K Rohrer reported an hereditary factor 
in 23 out of 82 cases In a complete review of 35 cases m the literature and 
IS cases of his own observation, he also emphasized that general weakness, 

♦While this paper •was m press N B Talbot, A M Butler, E L Pratt, E A Mac- 
Lachlan and ) Tannheimer published an article on Progeria of children with metabolic 
studies and an autopsy report. Am Jr Dis Child, 1945, Ixix, 267 
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wasting of the subcutaneous fat tissue, skin atrophy, loss of scalp hairs, 
sexual dysfunction, testicular atrophy, are as characteristic of myotonic 
dystrophy as atrophy of some muscle groups with occasional myotonic 
reaction One of K Rohrer’s cases may be quoted as especially informative 
in this respect and in view of the relationship of Werner’s syndrome to 
muscular dystrophy 



Fig 35 (Reproduced from paper of K Rohrer ) Presenile appearance. 

Protruding ears Cataracts 

The fat tent was a 53 year old male Height was 162 cm His appearance was 
atrophic and slender Subcutaneous fat had almost disappeared Atrophic skin had 
been noticed for a long time At tlie age of 33 ulcers which did not heal were noted 
on both lower legs (His brother also had ulcers on botli legs ) There ivere no 
\aricosities Some yellowish pigmentation was seen on the flat ears w'hich pro- 
truded laterally from the face Also ydlowish patchy pigmentation of the skin of 
tlie abdomen w'as seen Scalp hairs turned gray ^ery earlj and w'ere sparse at the 
time of examination Pubic hairs w'ere rare ^luscle powder of both forearms and 
hands was diminished after the age of 45 No myotonic reaction was found Tendon 
reflexes were normal, but an Achilles tendon reflex could not be elicited because of an 
ulcer on that tendon At tlie time of examination he was onh able to do Aerj light 
work Both feet w'ere unusually flat Bilateral cataract was noted at the age of 42 
Voice w'as high-pitclied The heart w’as normal in size Blood pressure was 160 mm 
Hg sjstolic Arteries W'ere slightlj tortuous He married at the age of 26 and had 
tw'O healthy sons For se\eral jears he did not ha\e any sexual desire 

Comment It may be granted that in most of the cases of mjotonic 
dystrophy the muscular dystrophy and the ny’otonic features are the out- 
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Standing features of the disease (ienctal dysti<>|)lu and cndoctinc symp- 
toms may l)e less evident Some C 4 ises of myotonic <l\>tiophy, howe\cr, as 
the patient icpoiied by Rohrei, demonstrate the close lelalionship of myo- 
tonic dystioph} to Wcinci*s syndiomc It may lie mentioned that an out- 
standing neurologist ^\ho examined one of our cases (Sidney O ) ventured 
the diagnosis of myotonic d}stiophj m this case of obvious Werner’s syn- 
drome, although myotonic features vvcie absent. 

(D) Hcicdtiarv atodcnuol dysplasia, dysttofdiy of linir and uads (Type 
McKay and Davnhan), As hcicdilary ectodermal d>sp]asia of the “an- 
hydrotic type”®'' (Type Widderbuin) an anomalv is described, which is 
chai acteriKcd by complete inabilit)* to sweat (anhydrosis), a dcficicnc} of the 
scalp, axillaiy and pubic hair (hvpotrichosis), and incomplete development of 
the teeth (anodontia) Tins type is icslnctcd as to sex and only males arc 
affected From this anhydrotic type of ectodermal dysplasia McKay and 
Davidson ®‘ dift'ercntiatc a group in which the sweat and sebaceous glands 
aie present and perspiration occurs but hair and nails arc dystrophic In 
these cases kcratodeima plantaris ct palmaris is observed The skin is 
otherwise normal in appearance Tins type, in contrast to the anhydrotic 
ty'pe, is transmitted by both sexes and manifests itself through many gen- 
erations ®® The hy'perkeratosis plantaris, the loss of scalp hairs, bear some 
similarity to Werner’s syndrome The differentiation is obvious, however, 
since neither general dystrophy of the body, cataracts nor presenihty is ob- 
seived in “hereditary ectodermal dysplasia” In this syndrome the clinical 
features result only from a defect of the ectodermal germinal layer, whereas 
in “Werner’s symdiome” and even more obviously in “progeria of cliildren” 
multiple defects of the germ plasm pioducc vaiious abiotrophic changes of 
organs deriving not only from the ectodcim but also from the other germinal 
layers 

General Comment 

As seen from various publications quoted from the world’s literature, 
there is considerable confusion in recognizing Weiner’s and Rothmund’s 
syndromes as different although related clinical entities This is the more 
astonishing for the striking resemblance of cases of one family affected with 
one of the syndromes to cases of another family The striking differences 
of Werner’s syndrome and Rothmund’s syndrome are as follows . 

(1) Werner’s syndrome starts at the age of 20 to 30, beginning with 
graying of the hair Later skin changes and cataracts develop Roth- 
mund’s syndrome begins in early childhood The skin changes are already 
visible three to six months after birth Cataracts develop also in childhood, 
namely, from three to five years of age 

(2) The shortness of stahire is more outstanding m Werner’s syndrome 
than It IS in Rothmund’s syndrome 

(3) The shn changes are different in their features in both syndromes 
In Werner’s syndrome the most striking feature is tightening of the skin 
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S> mptoms 

Werner’s 

SjTidrome 

Rotlimund's 

Syndrome 

Cataracta 

Derma- 

togenes 

vnth 

Neuro- 

dermitis 

Progeria of 
Children 
mth 
Nanism 

Myotonic 

Dystrophy 

Ectodermal 

Dysplasia 

with 

Dystrophy of 
Hair and Nails 

Heredofamilial occurrence 

+ + + 

+++ 

± 

0 

+ + 

+ + + 

Aee at the bcginnine of dis- 
order 

20-30 y 

3 mo —3 y 

3-20 y 

2-S mo 

20-30 y 

shortly after 
birth 

Shortness of stature 

+++ 

4- 

0 

+ + + + 

+ 

0 

Skin clianges 

+++-H 

++++ 

++H — (• 

+ 

+ 

+ + 

a) Tightlj drawn o\er under 
ij ing tissue 

+ +++ 
20-30 j 

0 

0 

3-20 y 1 

4* 

2-5 mo 1 

20-30 y 

0 

shortly after 
birth 

b) ^trophlc and thin skin 


+-I- 

+ + i 

++ 

+ + 

+ 

c) Telangiectases 

’ -1- 

+ + + + 3 mo 

0 

0 

0 

0 

d) Scaling 

+ + 

+++-(- 


+ 

0 

0 

c) Pigmentation and depig- 
mentation 

+ 

+++ 

1 

+ 

+ 

0 

0 Ulcers 

+ + -I- + 

0 


0 

+ 

0 

Canities of scalp hairs 

Age 

+ + + -<- 
20-30 > 

40 y 

B: 

+-h++ 
2-S mo 

+ + + 

1 20-30 y 

Bald 

Sparse sex hairs 

+ + + 

L..++ 

0 

1 

+ + + 

+ + + 

! » 

Muscular atroph\ on distal 
parts of extremities 

+ + + 

± 

0 

+ J- + 

+ + + 

0 

Atrophy of the subcutaneous 
fat tissue 

+ -P + 

dt 

0 

+ + + 

+ + -** 

0 

Rilateral cataracts 

20-30 ^ 

3-4 y 


0 

+4■-^ 
20-30 y 

0 

Diffuse arteriosclerosis 



0 

+ + + + 

+ + 

0 

Osteoporosis 

+ + + 


BB 

J- + 

+ 

0 

Joint deformities 

+ + + 


Si 

+ + + 

+ 

0 

Thyroid 

+ 

0 

0 

0 

+ 

0 

Proptosis 

++-f- 

0 

0 

+ -f‘ + + 

0 

0 

Sexual undcrdei clopmcnt 


++ 

0 

+++ 

+ + -1- 

0 

M} otonic reaction 

0 

0 

0 

0 

+ + 

0 


ovei the underlying structures which are very poor m subcutaneous fat 
tissue The skin changes are localized on the lower legs and feet and, to a 
lesser degree, on the forearms, hands and face The ears are only slightly 
deformed and there is little involvement of the skin over tlie ears Circum- 
scribed h)'perkeratotic areas of shell-like appearance are present on the soles 
beneath the great toes and heels Ulcers develop mainly on the points of 
pressure on heels and toes, over the ankles and, especiall}, o\er the Achilles 
tendon The fact that skin can be successfully grafted on the ulcerated areas 
demonstrates that the ulceis are not entirely trophic in origin but due to pres- 
sure on areas -w here the skin is tightly drawn o\ er the bone \\ ithout any pad- 
ding of subcutaneous fat tissue The classification of ihcse skin disorders 
m the literature as “scleroderma” or “scleropoikiloderma” does not corres- 
pond to the clinical or histological findings The characteristics of true 
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scleroderma, namely, scleiosis of the skin and homogcni/.ition of the subcu- 
taneous tissue, aic not picsent, hut thcie is atiophy of the skin, flattening of 
the ictc and of the papillae. The most impicssivc fcaluic, however, is the 
pooily de\ eloped panniailus adiposus beneath the involved areas in the distal 
paits of the aims and legs It seems that the disappcaiante of the subcu- 
taneous fat tissue wdnch apparently occurs simultaneously w'lth the atroph> 
of the supeificial lajers of tlie skm lesults in tightening of the skin over the 
undcil}ing sliuctuie and simulates sclerodcima Inflammatory changes of 
the blood vessels (aiteiies) which arc found in tine scleroderma aic not 
present Calcium deposits in the walls of the subcutaneous blood vessels, 
how'cver, ate seen in the most progiesscd eases. Since the skin changes in 
Wei net’s sjaidiome onh simulate true scleroderma but aic in no w'ay identi- 
cal wdth this disease, the classification as sclcioderma should be rejected A 
desciiptivc name as “hcicdofamihal atrophic dcimatosis wuth skin ulcers” 
seems to be moi c appi opriatc 

111 Rothmund’s sjndiomc the skin lesions are in evidence fiv'c months 
after birth. Jn contrast to Werner’s syndrome there is neither stretching 
of the skin noi the piesence of ulcers The first changes occur on the skin 
of the face, cars, on the checks, on the buttocks, and later the skin over the 
knees and extensoi surfaces of the extremities is involved The flexor sur- 
faces show lesions late, oi not at all The vola manus and the bend of 
elbows and knees remain free In the first stages the skin clianges corre- 
spond to the livedo reticularis and exhibit, theiefore, a i eddish hue Red- 
dish striae, round i eddish spots with telangiectases appear later on The 
color of the lesion changes to a yellowush scar tissue which scales slightly 
Normal skm encircled by such yellowish scar tissue acquires a characteristic 
areolated appearance The areas of the skin not involved are extremely fine, 
soft, and translucent, causing the smallest ramifications of the skm veins to 
become visible The skin on the hands and feet is pliable and thin as tissue 
paper Some scattered telangiectases are also seen in these areas Pig- 
mented and depigmented areas are moie pronounced than in Werner’s syn- 
drome The classification of these skm changes as sclei opoikiloderma does 
not coincide with the features described A descriptive designation of the 
skin lesions in Rothmund’s syndrome as “heredofamilial atrophic dermatosis 
with telangiectasis” seems more appropriate 

(4) Histological examination of the skin shows, m botli cases, atrophy 
of the mucous layer, flattening of tlie papillae, even complete disappearance 
of the rete pegs The changes typical of scleroderma and scleropbikiloderma 
were absent, there were neither inflammatory changes of the subcutaneous 
tissue and of tlie blood vessels nor sclerosis or homogenization of tlie col-> 
lagenous tissue The difference between the histological changes in 
Werner’s and Rothmund’s syndromes is the distention of the veins In 
Werner’s syndrome only occasional distention of the veins is found in the 
subcutaneous tissue whereas m the affected parts of the skin in Rothmund’s 
syndrome the veins are generally distended and may even form small pools 
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(5) The muscles and the subcutaneous fat tissue of the distal parts of 
the extremities in Rothmund’s syndrome are less atrophic than in Werner’s 
syndrome In childhood the muscles of Rothmund’s syndrome are, in this 
respect, normally developed In the few cases of Rothmund’s syndrome 
observed at a later age muscular atrophy occurs on forearms and lower legs 
Fingers and hands remain small and short in botli syndromes 

(6) Cataiacts are of tlie same kind in botli syndromes They develop 
as star-like opacities in the periphery of the lens, mostly on the posterior pole 
However, the age at which the cataracts begin to develop is significant In 
Rothmund’s syndrome they are already formed in early childhood, tliat is, 
at the age of three to five , m Werner’s syndrome they develop in adult life, 
between the age of 20 and 30 

(7) Camties is the earliest feature of Werner’s syndrome It appears 
in the early twenties The children exhibiting Rothmund’s syndrome have 
abundant scalp hairs of normal color, even in the cases observed at a later 
age canities is not an outstanding feature 

(8) Diffuse arteriosclerosis is evident in Werner’s syndrome in all cases 
and results in early complications involving the circulatory system, such as 
gangrene or heart failure In Rotlimund’s syndrome diffuse arteriosclerosis 
is not observed in young patients Patients exhibiting Rothmund’s syn- 
drome in childhood may reach an old age, as Seefelder’s follow-up study of 
Rothmund’s cases shows In some cases, however, as in Bloch and Stauf- 
fer’s case, arteriosclerosis developed in the fourth decade of life 

(9) Osteoporosis occurred in all cases of Werner’s syndrome in which 
roentgen-ray studies of the bones were made In Rothmund’s s}Tidrome 
osteoporosis was not.observed 

(10) Dysfunction of the thyroid was noticed in some patients exhibiting 
Werner’s syndrome In some patients a goiter was found , in some patients 
the tliyroid could not be palpated at all Symptoms of hyperthyroidism 
were not present in any of these patients Proptosis of the eyes found in 
most of these patients is not due to hj^iertliyroidism In Rothmund’s S}ti- 
drome dysfunction of the thyroid was not observed These patients do not 
show proptosis 

(11) Underdevelopment of tlie sex oi gaits and of the pubic hair is 
found in all cases of Werner’s syndrome In males, however, erections 
and tlie ability to have intercourse seem to have been preserved for some 
time Most of the females described did not marrj' but had menstruated at 
least for some time The patients exhibiting Rothmund’s S}aidrome showed, 
in most cases, normal sexual development during puberty In some male 
cases, however, retardation of sexual development and, later, atrophy of the 
testes was noted Those females of the families described by Rothmund 
who exhibited botli skin changes and cataracts were childless, whereas those 
females who had only skin changes produced cliildrcn 

(12) The bizarre changes of tlie epithelium of the vocal cords causing 
a hoarse, high pitched voice, were found only in patients exhibiting Yeemefs 
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syncliome Migli pitched voices may occur in Kotlinumfl’s syndrome due 
to sexual ictaidnicnt hut the chai.icteti‘'tu ch.ingc'i of the sin face of tlic \ocal 
cords were ucvci obsened in cases with I'lothnnnurs s\ndiome 
• (13) Tcndenc) to (lutbctc<: or diabetic i^hcosuria is obsened in cases of 

Werners syndiomc but not in Rothuiuiid‘s sxndiomc The tendency to dia- 
betes seems to parallel the piogicss of arteriosclerosis The occasional ob- 
servation of gangienc of the lower legs is the result of a sccondar} infection 
of the pressure ulcers but aggravated b> the presence of arteriosclerosis 

The comparison of fcaluics of both s}ndromcs under discussion shows 
that Werner’s, and Rothmund’s, syndiomes are heredofamilial disorders 
with atrophic dermatosis, bilateral cataracts and endocrine features Strik- 
ing difTcicnccs, ho^\cvcl, arc evident in the skin changes, as well as in the 
time and m the site of their occuirence The difTcrcncc in the appeal ance 
of the patient, especially m respect to the sjmptoms of picscmhty (progeria) 
justify separating Wcrnci 's and Rothmund’s syndromes into two difTcrent 
but related clinical entities 

(14) Both syndromes may not develop in all their features and may 
occur as "foimc frustc ” Intimate acquaintance with the syndromes under 
discussion may facilitate their recognition e\cn as forme fruste Thus, 
more families stricken with these heredofamilial disorders \m11 be discovered, 
bearing out my contention that the disorders arc not so rare as now believed 

Etiology 

The survey of all cases demonstrates clearly that Werner’s, as well as 
Rothmund’s syndrome, is a recessive hereditary disorder This conception 
cannot be altered by the occasional occurrence of cases with a normal family 
history It is a special feature of these particular heredofamilial disorders 
that they occur collaterally in one generation Werner, as well as Roth- 
mund, suggested that we are dealing with a disorder of the ectodermal layer, 
since both skin and lens are derived from the ectoderm Such a theory is 
not substantiated by tlie multiplicity of symptoms, involving blood vessels, 
subcutaneous fat tissue, muscles and endocrine glands, especially not since 
we know the symptom complex of a heredofamilial disorder involving only 
the ectodermal layer — “ectodermal dysplasia of the anhydrotic and hydrotic 
,type,” which is entirely different from the syndromes under discussion 

Such authors as Bloch and Stauffer favor a pnmaiy endocrine disorder 
which is reflected in the skin as an explanation of the pathogenesis of the 
syndromes Oppenheimer and Kugel, who reported an autopsy of a case of 
Werner’s syndrome, found the parathyroid, hyperactive The Hamilton- 
Schwartz test was positive during life These authors were inclined to ' 
attribute an etiological significance to the hyperactivity of the parathyroids 
Oppenheimer, however, in a personal communication, states that he no longer 
adheres to the opinion that the parathyroid gland is predominately involved 
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It IS not unusual that in chronic diseases of young individuals the func- 
tions of the endocrine glands are impaired The physical development of 
the body, growth as well as sexual maturity, suffers if other organs, like 
heart, lungs or kidneys, aie congenitally underdeveloped This ma}' be so in 
our s 3 mdromes The endocrine dysfunction may then be secondaiy to the 
heredofamilial constitutional skin disorder 

The heredofamilial character of the syndromes under discussion, how- 
ever, is indicative of a more basic nature of its pathogenesis This points 
to a defective germ plasm which manifests its multiple defects at different 
periods of life The multiple defects result in abiotrophic processes not only 
of organs which originate from the ectodermal layer, but also of organs 
Avhich originate from the other germinal layers The only certain fact bear- 
ing on the etiology of these syndromes is its heredofamilial nature For 
this reason the occurrence of defects of the entire germinal plasm, recessive 
111 heredity, seems tlie most plausible explanation of the pathogenesis of 
Werner’s as well as Rothmund’s syndrome 

Summary 

1 The symptomatology of Werner’s syndrome is established and demon- 
strated in cases from the literature and in four of our own With the 
exception of Oppenheinier and Kugel’s cases, the cases of Werner’s syn- 
drome in the literature are published under the misleading designation 
"Scleroderma and Cataracts ” 

2 The skin changes in Werner’s syndrome are not those of true sclero- 
derma Because of its recessive heredofamilial occurrence it is suggested 
that the skin changes, as the other symptoms of Werner's syndrome, are 
the result of a defective germ plasm not manifesting itself until the second 
and third decades of life A general term for the designation of the disorder 
as "progeria of the adult’’ is suggested since all symptoms of Werner’s syn- 
drome result in presenility of the patient 

3 The designation of the skin changes witli a purely descriptne name, 
as “heredofamilial atrophic dermatosis with skin ulcers” seems more 
appropriate 

4 The skin ulcers in Werner’s syndrome are not entirel} trophic in 
origin since tliey appear only on exposed parts and are probabh the result of 
pressure upon the thin, atrophic and stretched skin The healing of the 
ulcers by grafting skin upon the skin defects supports such an opinion 

5 The symptomatology of Rothmund’s syndrome is illustrated by cases 
selected from tlie literature and b)’’ a case of our oum 

6 The skin clianges of Rothmund’s syndrome are classified in the litera- 
ture as "poikiloderma” or "scleropoikilodemia ” Such a classification docs 
not accord witli the heredofamilial occurrence of the skm disorder nor vith 
the histological findings In conformity AMth the designation of the skin 
disorder in Werner’s syndrome it seems appropriate to use for the skin 
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changes in Rothniuncr.s syndrome a simple dcsciiptivc name such as "heredo- 
familial atrophic cleimatosis with telangiectases." 

7 Both s}nclromcs m.iy occur as incomplete foims, so called "forme 
fiuste.” 

8 The heredity m both foims is ieccssi\c 'J'lie collitcral occurrence in 
brothers and sistcis of one generation is often observed Rothmund’s 
syndrome starts usually m childhood , Werner's syndrome in the second and 
third decades 

9 Clinical syndromes i elated to Weiner's and Rothmund’s syndromes 
arc discussed A chait tabulating the features of* Werner's and Rothmund's 
syndromes in comparison with related clinical entities is presented to aid in 
the differential diagnosis of these syndromes 

10 For the pathogenesis of Werner’s sjndromc and Rothmund's syn- 
drome a purely ectodermal dysplasia as u ell as primary endocrine functional 
disturbance is rejected. The recessive heredity of both syndromes suggests 
as an explanation for its etiology the existence of multiple germ plasm 
defects manifesting themselves in abiotrophic features of various organs at 
different periods of life 
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ABSORPTION AND EXCRETION OF IRON=" 


By Alexander G Little, Jr , M D , Marschelle H Power, Ph D , and 
E G Wakefield, M D , Rochester, Minnesota 

Considering the importance of iron in tlie body and the extensive work 
tliat has been done on this subject, still relatively little is known concerning 
metabolism of iron During most of the last century many extensive argu- 
ments were carried on as to whetlier or not iron was absorbed at all The 
misconception that it was not absorbed arose from the fact that the small 
amounts of iron in tlie body could not be detected by chemical methods 
available at the time As late as 1893, Stockman * felt it necessary to refute 
the theory, whidi was apparently current then, that the action of iron in 
chlorosis arose from the precipitation of poisonous hydrogen sulfide m tlie 
intestine This he did satisfactorily by successfully treating patients who 
had chlorosis witli subcutaneous injections of citrate of iron During the 
first part of this centurj', mainly under the influence of the histologic school, 
a theory of metabolism of iron was evolved which has more or less continued 
to be m vogue The most widely accepted current theory has been suc- 
cinctly stated in Starling’s “Human Phj'Siology” ® “The absorption of iron 
takes place in the duodenum and upper part of the j'ejunum Only 1 or 2 mg 
appear in tlie urine, all the rest being excreted in the large gut and appearing 
m tlie feces, cliiefly as sulfide of iron ” In other words, this view assumes 
that iron is absorbed from tlie upper part of the intestine regardless of stores 
m the body The excess is then secreted by a specific action of the colonic 
mucosa 

Before tlie present work was undertaken, reports of the previous in- 
vestigations were thoroughly surveyed and references to them are given in 
the thesis which forms the basis of this paper The mam purpose here, 
however, is to report any contribution we ourselves may be able to make on 
tlie subject 

Rationale and General Method or Present Work 

The work reviewed seemed to show fairly definitely that iron is not 
excreted by the dog However, investigations based on human subjects arc 
open to criticism from three pouits First, in experiments that necessitate 
administration of iron by mouth, the difficulty is encountered of determining 

* Received for publication December 29, 1944 , ~ 

Abridgment of thesis submitted b> Dr Little to tiic Faculty of the Graduntc School of 
the Uni\ersitj of ^finncsota in partial fulfillment of tlie requirements for the degree of M S 
m Surgerj , , 

From the Ma\o Foundation (Fellow m Surgco% 1^** Little) (Dni^oi of Biocbcmi^tOj 
Dr Power) and Mayo Clinic (Di\ision of Medicine, Dr Wakefield) Since thi<; paper 
w rittcn Dr Little Ins entered tlie arm\ and is now an officer of the Medical Corp«, Ann} ot 
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many giams of non in <a large volume of stool with accuracy within a few 
milligrams Second, after administration of iron by mouth two to four 
weeks arc required for the intestine completely to eliminate the do'^c, as most 
of it is piccipitated as iron sulfide, which tends (o adhere to the mucosa and 
is passed slowly I'liird, with the administr.ition of iron by mouth, the 
additional variable factor of absoiption, which is impossible of determination 
and conti ol, must be considered 

' In the present work we have tned to circumvent these difficulties by intra- 
venous administration of the iron In this way it is possible to be sure of the 
amount of iron that reaches the interior of the body and large quantities do 
not have to be determined m the stools over long pci iods of time. In general, 
the iron in the feces was determined during three successive periods Tiie 
first and third peiiods were used as controls and. during the second period, 
iron was injected intravenously This sequence does not apply to the study 
reported as third in this paper and summarized in table 3, which will be 
referred to again later 


Du AILS OF Procedure 

The metabolic processes of the three subjects used apparently were satis- 
factory They had been in an institution for several months on an adequate 
diet and could be assumed to have ingested adequate quantities of iron 
Their stools were repeatedly negative for blood by the benzidine test Dur- 
ing the entire time of the study they were kept in a hospital ward where they 
could be observed During the test periods they were placed on diets of 
approximately constant daily content of iron, as calculated from accepted 
analyses. Urine and stools were collected separately by means of a special, 
nonferrous bifurcated commonde, stools were separated into periods by 
means of carmine markers The receptacles were two glass containers which 
previously had been rinsed with diluted hydrochloric acid Collections of 
blood were made from veins of the arm, with a stainless steel 18 gauge 
needle To prevent hemolysis, a tourniquet or a syringe was not used The 
first 10 c c of blood were allowed to flow into a tube that contained heparin 
and were used to ascertain the value for hemoglobin, the number of erythro- 
cytes per cubic millimeter and hematocrit values. The next 10 c c were 
collected under oil for determinations of serum iron 

"The iron was administered as ferrous ascorbate This compound was 
first described by Szent-Gyorgyi ® and has been used fairly extensively by 
Heilmeyer,^ by Fleischhacker and Schurer- Waldheim ® and by Friend ® This 
compound was chosen because it can be safely administered in sufficient 
quantities . Our supply of ferrous ascorbate was prepared by us after tlie 
method of Maurer and Schiedt ^ Each preparation was analyzed for content 
of iron and was kept in a desiccator At the time of use a quantity was 
weighed which would contain the desired amount of iron This was dis- 
solved m 200 to 300 c c of physiologic saline solution and was immediately 
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injected The injections contained 30 to 40 mg of iron each and were given 
in a period of 45 to 75 minutes Faster administration caused mild symp- 
toms, characterized by warmtli and flushing of the face There were no late 
symptoms and only one episode of thrombosis The thrombosis followed 
several injections into the same vein 

Analytic Procedure 

Determination of iron in blood serum was accomplished by a modification 
of tlie procedure described by Moore® The modified procedure was as 
follows 

Ashing Five (or 10) cc of serum were measured into a 100 cc 
Kjeldahl flask, followed by 5 (or 10) cc of concentrated nitric acid and 
two glass beads The mixture was heated by means of a microburner over 
wire gauze, gently at first, tlien somewhat more vigorously so tliat the volume 
was reduced to 2 to 3 c c during about 30 minutes The flask was alloA\ ed 
to cool for one to two minutes , then 2 c c of 70 per cent perchloric acid were 
added, and the heating over wire gauze was continued witli the flame adjusted 
so that the nitric acid remaining in the digest was distilled off in about 15 
to 20 minutes With the appearance of the white fumes of perchloric acid, 
whicli indicated tliat the major part of organic matter had been destroyed, 
the heat was increased and tlid solution was heated vigorously over the free 
flame for 30 to 40 minutes longer to remove all traces of yellow or green 
color The digest was then allowed to cool, the sides of the flask were rinsed 
down with 3 to 4 c c of iron-free distilled water, and the mixture was boiled 
until the added water was distilled off, then the mixture was heated more 
vigorously for another 15 to 20 minutes The digest was again cooled, 10 
c c of distilled water were added, and the mixture was boiled for one to t\\ o 
minutes The flask was tlien removed from the flame, a drop of concen- 
trated nitric acid was added to the hot solution, followed by 10 c c more of 
distilled w'ater Knowm amounts of iron to serv^e as standards for colori- 
metric comparison, 5 or 10 gamma in each sample, w'ere carried through the 
above procedure, wnth the same amounts of the various reagents 

Development of Colo) To each unknowTi and standard, prepared as has 
been described, ivere added 6 c c of iso-amyl alcohol and 3 c c of 20 per cent 
solution of sodium thiocjanate (The fiask^ containing the solutions were 
cooled somewhat below room temperature before the addition of the alcohol ) 
After the red iron sulfocjanate complex had been extracted into the alcohol 
layer, by shaking tlie flasks for two to three minutes, the colored lajers were 
pipetted off directly into 20 mm absorption cells for determination of light 
absorption bj' means of the Pulfrich photometer, or into the small test tubes 
used wdth the Klett-Summerson photo-electric colorimeter W^ilh the latter 
instrument, the green filter number 54, wnth maximal light transmi'ssion at 
Avave length 540 mm , a\ as used 
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Dctominafion of bon in Pcccs The total amoiml of feces collected in 
each pciiod was treated with foui 50 cc. poitions of concentrated nitric 
acid foi seveial da>s, until the nnxtuic was hoinoj[;encous, after wliich 
aliquots of 25 to 30 gm wctc weighed into Kjeldahl flasks of a capacity of 
300 cc These samples wcic then ashed with nitiic and perchloric acids, 
and the iion thiocyanate color complex was developed, extracted and deter- 
mined essentially as described foi scrum 

Results 

Table 1 shows the results obtained uitli the fiist subject. This was a 
man, 46 yeais of age, afflicted with syphilis of the central ncr\ous system but 
otheiwise m good health The total time of study consisted of 26 consecu- 
tive days which weie divided into three periods of nine, ten and seven days 
respectively During the second period a total of 311 mg of iron was 
administered intiavcnously in eight injections 

Table I 


A Man, 46 Years of Age, WIio I lad Syphilis of the Central Ner\ ous System Iron Administered 
Intravenously during Second Period Patient on Constant Diet during Test 



Period 1 

9 di>'t 

Period 2 

10 d-ijs 

Period 3 

7 da>s 

Iron, gamma per 100 cc 
serum 

Begin 

216 

186 

145 

End ' 

186 

145 

232 

Hemoglobin, gm per 100 c c 
blood 

Begin 

13 5 

13 5 

13 5 

End 

13 5 

' 13 5 

13 5 

Erythrocytes, millions per 
cu mm blood 

Begin 

3 99 


4 34 

End 


4 34 

4 35 

Volume packed erythrocytes 
(hematocrit) 

Begin 

43 4 


43 9 

End 


43 9 

46 8 

Iron given in period, mg 


0 

311 

0 

Iron in urine, mg 

Total for period 

0 41 

7 01 


Daily average 

0 04 

0 70 


Iron in stools, mg 

Total for period 

159 0 

152 2 

109 3 

Daily average 

17 7 

15 2 

15 6 


The concentration of hemoglobin, tlie erythrocyte count and the volume 
of packed erythrocytes remained approximately constant during the study 
The small variations in the last two might possibly be due to the fact that 
the determinations were made on heparinized blood several hours after col- 
Tection The value for serum iron was somewhat high, varying from 145 
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to 232 gamma per 100 c c During the period of study the value did not 
cliange significantly, however The iron in the urine during the first con- 
trol period totaled 041 mg, or an average of 004 mg daily This in- 
creased during the period of administration of iron to a total of 7 01 mg , 
or a daily average of 0 70 mg The daily fecal iron remained essentially 
constant during the three periods, being 17 7 mg, 15 2 mg and 15 6 mg, 
respectively 

Table II 


' A Man, 36 Years of Age, Had Syphilis of the Central Nervous System 
Iron Administered Intravenously dunng Second Period 
Patient on Constant Diet during Test 



Period 1 

4 dais 

Period 2 

8 days 

Period 3 

5 days 

• 

Iron, gamma per 100 cc 
serum 

Begin 

115 

86 


End 

1 

86 

46 


Hemoglobin, gm per 100 c c 
blood 

Begin 

11 4 

116 

• 

End 

116 

10 8 


Volume packed erythrocj'tes 
(hematocrit) 

Begin 

40 5 

41 8 


End 

41 8 

35 6 


Iron given in penod, mg 


0 

156 

0 

Iron In stools, mg 

Total for period 

26 6 

48 9 

32 6 

Daily average 

66 

61 

65 


Table 2 shows tlie results noted in a study of a paretic man 36 years of 
age He was followed during 17 consecutive days, divided into three periods 
of four, eight and five days each During the second period he was given 
156 nig of iron in four injections 

The concentration of hemoglobin and volume of packed erjthrocytes 
remained essentially constant The values for serum iron vere somewhat 

Table III 


A Man, 40 Years of Age, Who Had Scliizophrema 30 mg of Iron Administered Intra\ enouslv 
Injection Started at 7 15 a m and Concluded at 7 45 a m 


1 

Volume Lnne 
cc. 

Tola! Iron Excreted 
mg 

A\ craze Excretion 
I>cr Hour mz 

Penod 1 — 1 hour, 30 minutes 
(7 15 a m to 8 45 a m ) 

175 

0 19 

0 13 

Period 2 — 4 hours, 45 minutes 
(8 45 a m to 1 30 p m ) 

200 

0 06 

0 01 

Penod 3 — 3 hours, 30 minutes 
(1 30 p m to 5 p m ) 

200 

0 03 

0 01 


Total excretion m approximatcl} 10 hours, 0 29 rag 
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low, varying fiom 46 to 115 gamma per 100 c.c. 'J'hc accuracy of the 46 
gamma is probably questionable The a\erage daily fecal iron remained 
fairly constant, being 6 6 mg , 6 1 mg and 6 5 mg for the respective jieriods 

Table 3 shows the results obtained from furtlier study of urinary excre- 
tion following intiavenous injection The subject was a man, 40 yeais of 
age, who was suffering from schizophi cni.i Iron, 30 mg , \\as given intra- 
venously and the 'mine was collected at intcnals during the following ap- 
pioximately 10 hours The total excretion during this pciiod was only 0 29 
mg , 0 19 mg of which appeal ed during the first 90 minutes 

SUMMAKY AND COMMHNT 

Detei mination was made of the amount of iron in the feces of two men 
whose iron leserve apparently ^^as noimal Injection of relatnely large 
amounts of iron by ^ein caused no detectable incicdsc in the fecal iron. This 
conclusion is in agreement ^\ ith the lesults obtained in dogs by Henriques and 
Roland,” Hahn and associates and Quinke*'' It would tend to lend 

confirmation to the h 3 'pothesis advanced by McCance and Widdowson 
that the body has no mechanism whereby an excess of iron can be excreted 
Over a contiol period of nine days one of these two men was found to 
excrete approximately 0 045 mg of iron per day in Ins urine This is some- 
what lower than the determinations of Farrar and Goldhamer who found 
0 02 mg per 100 c c and those of Henriques and Roland who estimated 0 08 
to 0 32 mg per day 

As found in study of a third man, following intravenous injection of iron 
there is a marked inciease in the amount of urinary iron This has been 
found by otlier obseivers The total amount was relatively small, however, 
being only 0 29 mg within 10 hours following the injection of 30 mg More 
than 65 per cent of this appeared witliin the first 90 minutes This increased 
excretion is apparently due to the sudden and marked increase of iron in 
the blood and probably does not take place following its normal absorption 
from the intestine 

We are aware that, at postmortem examination in cases of general 
paralysis of the insane, pigment is found in the brain This pigment is 
known to be iron and is associated witli the local degenerative changes We 
do not believe that this deposition substantially disturbs the systemic metabol- 
ism of iron Nevertheless, the phenomenon should be mentioned here for 
its possible significance as knowledge is extended 
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VENTRICULAR TACHYCARDIA— A REPORT OF TEN 
CASES, EIGHT OF WHICH WERE TREATED 
WITH QUINIDINE WITH RECOVERY 

IN SEVEN' 

By S L Zimmi:kman, Majoi, MC, Cobtmlm, South Catolim 

Review of the recent liteiatuie ic\cali. little dealing with the efifecls of 
laige doses of quinidinc on \cntuciilar tach)cardi.i No senes comparable 
m size to this one has been noted within the past 15 >eats McMillan^ 
lecently lepoited two cases following coronary thrombosis ticated success- 
fully with quinidine Reich " i cpoi ted a cm e with a total of 185 gi ains gi\cn 
m a peiiod of two and a half days, a dosage believed by him and also by 
Levine'* and Gold ' to be the laigcst dosq given in a period of 60 hours 
Some of the cases in this sciies had qmnidinc in doses appi caching the 
amount given by Reich, with a favorable outcome In Reich’s case a QRS 
mteival greatci than 0 18 second was avoided for fear of producing ven- 
tricular fibrillation It is not believed that the QRS duiation as influenced 
by quinidine should be used as an index of quinidine poisoning in the therapy 
of this arrhythmia In some of the cases of this series the gradual spread 
of the QRS mteival well exceeded the arbitiaiy limit of 0 18 second with 
no obseivable detrimental effect — indeed the lengthening of the interval was 
a piobable factor in the teiniination of the anhythmia It \ias invariably 
associated with a slowing of the ventiicular rate and often with a feeling of 
well being 

Levine and Fulton gave as much as il2 grains of quinidine m 24 hours 
to a patient with ventricular tachycardia Viko, Maivm and White® gave 
daily doses up to 60 grains In recent yeai s the trend has been to exceed by 
far the recommended dose of 15 to 30 grains daily Levine has lecently 
recommended large doses eg, 15 grains every four hours m the tieatment 
of ventricular tachycardia complicating coronal y thrombosis Fishberg^ 
states that he has failed to abolish the rhytlim m two cases following cor- 
onary thrombosis “perhaps because the maximum dose recommended by him 
(Levine) was not given ” 

Williams and Ellis ® did not evaluate the results of quinidine therapy in 
the 36 cases from the files of the Boston City Hospital because of the lack 
of uniformity m the treatment of tins arrhythmia and also because the 
dosage administered was much too low They stated that in "certain in- 
dividual cases the value of the drug seems unquestioned Even if the drug 
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assumes no responsibility for tiie opinions expressed or tlie conclusions drawn by the author 
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does not abolish the attack, a slowing of the rate often occurs and produces 
improvement m the arculation ” 

Woodruff® feels that qumidine is absolutely indicated in ventricular 
ta'chycaidia He also is of the opinion that treatment should be started 
early and that the dose of quimdme should be large He mentions the 
prophylactic administration m cases of coronary thrombosis, so often stressed 
by Levine He discusses the method of administration proposed by White 
using SIX gram doses every two hours for five doses during the day and re- 
peating as often as is necessary until a normal sinus mechanism is restored 
He states that larger doses may sometimes be required 

Stempien and Katz^® reported a case of this arrhythmia successfully 
treated with qumidine augmented with potassium These authors are of the 
opinion that qumidine “is by far the most reliable drug m the treatment of 
paroxysmal ventricular tachycardia ” They are quite impressed with the 
favorable result m the therapy of this case, and attribute a large measure of 
the success to the simultaneous use of the potassium It may be stated at 
this point that atropine has also been suggested as an adjunct by Levine 
We have had insufficient experience to attempt any evaluation of these 
secondary drugs m the treatment of this ectopic rhythm 

With respect to Levine’s suggestion as to the use of qumidine following 
coronary thrombosis m the anticipation of the arrhythmias, Master feels that 
the administration of this drug is dangeious m the acute stages Further- 
more he feels that its evaluation m the acute stages is fraught witli uncer- 
tainty m view of the lelatively transitory nature of the arrhythmias m this 
condition Comeau feels that qumidine is the drug of choice m the treat- 
ment of ventricular tachycardia 

Kerr is not' entliusiastic about the use of qumidine m the control of 
ventricular tachycardia He feels that the paroxysms are transient m nature 
and that conclusions are drawn only with great difficult} However, it seems 
to tlie writer that tlie close relationship between the administration of the 
drug and the favorable outcome m a great number of the reported cases, 
and m the cases of this series, is too offinous to jndicate an} thing other than 
a causal effect m the termination of the arrhytlimia It must also be stated 
that no untoward effect was noted m this series, the rhytlim having been 
successfully terminated in seven of the eight treated cases 

A word must be included at this time with respect to the usage of 
qumidine In accordance with the Government’s policy regulating the use 
of this critical drug, its administration has been restricted to attacks of 
vent'ricular tachycardia, to coronar} thromboses complicated b} frequem 
extrasystoles, and to prolonged attacks of paroxysmal supraventricular 
tacli}caidia uncontrolled by the usual methods, including the use of mecholyl 
The administration of the drug is closely super^ ised by the cardiac scr\ ice 
Pei haps, on occasion, ve have exceeded the maximum allowable dose but 
It was only because wc honesth felt that it would have a life sa\ing effect. 
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The 10 eases repoitecl here have been obscivcd within a period of four 
years, the high incidence no doubt lesulling from the type of patient seen in 
this 600. bed general hospital. The patient load is practically entirely male 
and the average age of veterans of Woikl Wai 1 tod.iy is slightly ovet 51 
years. It is thus seen that an oppoitunity is proMded foi the study of a 
selected gioup of patients of an apjiiopriate sex and age with icsjiect to the 
degeneiative vasculai lesions Ample facilities exist for detailed cardio- 
vascular studies 

t 

Casf RiroKTs 


Case 1 A 50 year old ^^hlte lawj'cr had known cardiac disease with anginal 
syndrome since December 1943 Theic was no histoiy of a previous coronary 
thrombosis and he had ne\er shown signs of a failing mxocardium other than the 
angina of effort which w’as of mild to modcr.itc sc\crity He was not a known hjper- 
tensive At 8 45 pm on October 14, 1944, he was .idmittcd in an appaiently terminal 
state w'lth the hisloiy of the onset of scveie oppie>;sive retrosternal pain at about 5 
p m on that day At the tune of admission he was cjanotic and in shock The pulse 
W'as imperceptible and no blood piessurc leading w.is obtainable 'ihc ventricular 
rate was 140 and apparently regular (He w'as not seen by the author ) There w'as 
an apical gallop present, no friction lub w’as heard Electrocardiogram showed a 
ventricular tachycaidia He died at 8 05 am, October 15, 1944 

I II III IV-F 
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Fig 1 Case 1 This was the presenting tracing on a patient who died promptly after 
admission He received no quinidine Clinically he presented findings suggesting a massive 
infarction Postmortem examination revealed a large hemorrhagic infarction of the 
anterolateral wall of the left ventricle 


Summaiy A 50 year old white male, with known anginal syndrome, was ad- 
mitted with an acute myocardial infarction complicated by a ventricular tachycardia 
He appeared in a terminal state at the time of admission and received sedation and 
intravenous ammophyllin with no favorable effect He was not seen m consultation 
and received no quinidine Postmortem examination revealed extensive coronary 
artery disease of the atherosclerotic type The left circumflex branch w^as the only 
vessel which showed some degree of patency There was a fiesh tlirombus in the an- 
terior descending branch of the left coronary artery with a fairly large area of hemor- 
rhagic infarction of tlie anterolateral portion of the left ventricle There were marked 
fibrotic changes throughout the entire myocardium of the left ventricle 

Case 2 A 48 year old farmer was admitted October 5, 1942, because of genito- 
urinary difficulty, including hematuria and the passage of gravel A day prior to 
admission he had pain in the right costovertebral region He had suffered with pre- 
cordial pain associated with exertion for a number of years, but his electrocardiogram 
had always been within normal limits He was a known hypertensive, but his heart 
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was not cnlaigcd 'llicic w'cic no complaints w'lth icfciencc to Ins cardioxascular 
system at the time of admission. 

His ventriculai late was 200 pei minute and regular, not being altered by carotid 
sinus piessure The blood piessiue was 112 mm llg s>stolic .ind 96 mm. diastolic, 
the heart w’as w'lthin noimal limits as to sire. There was no e\idcncc of congestive 
heait failure Thcie w'as some peripheial and letinal sclerosis 

Electrocardiogiam revealed a ventiicular tachjcardia He was sedated with 
morphine and placed on quinidine in doses of three giaiiis foui tunes daily. How- 
ever, the tachycardia ceased spontaneously prior to the administration of the drug, 
having peisisted fot less than 24 hours Theie W'as no clinical or elcctrouirdio- 
graphic evidence of myocardial infarction, although at one tune a left lateral wall 
infarct W'as hypothecated 
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Fig 2 Case 2 Ventricular tachycardia, rate about 200 per minute Note tlie very 
unusual and rather persistent T-wave changes m Lead IV-F and to a lesser degree in Lead I 
These changes occurred in the absence of qumidine administration and tended toward re- 
versal m a period of nine days (From the author’s case published m the Journal of Labora- 
tory and Clinical Medicine, June 1944 ) 


Comment This case reveals the spontaneous termination of the arrhythniia under 
sedation It is interesting m that it exhibited rather persistent T-wave inversion in 
Lead IV-F, and lesser changes in Lead I following the paroxysm These dianges 
reverted toward normal in a period of nine days It shows that persistent wave 
inversion in multiple leads followmg bouts of tachycardia may occur and are not 
necessarily of ominous prognostic import Tins case was reported in greater detail ^2 
Case 3 A 47 year old white farmer was admitted December 22, 1943, in a con- 
dition which did not permit adequate anamnesis He was a known hypertensive and 
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admitted increasingly severe exertional dyspnea over a period of three years prior to 
admission wliicli finally necessitated bed rest three weeks immediately preceding 
admission Examination revealed an acutely ill white male, dj'spneic, and orthopneic 
The neck veins were distended, the heart was enlarged, and the liver was palpated 
hvo centimeters below the right costal cage The heart sounds were poor. A, was ac- 



Fig 3 Case 3 These tracings represent an anterior wall infarction complicated bj a 
ventricular tachycardia The gradual widening of the QRS complexes and the replacement 
of the ventricular rhythm bj a sinus meclianism wnth coupling arc the interesting features 
of this senes 

centuated and tlie blood pressure was 176 nim Hg sjstolic and 114 mm diastolic 
There were dullness and medium sized moist rales o^er the right base posteriorlj 

A diagnosis was made of lu pertensn e and coronary arteriosclerotic heart disease 
with congestive failure and hypostatic pneumonia, right low er lobe The tempemture 
readied 1024“ F The pulse rate rose to 130 on tlie da> following admission and 
then both slowdy returned toward normal o\er a period of 10 dajs The white blood 
cell count w'as 18,000, w'llh 86 per cent poljmorphonuclcar leukocjtes He was placed 
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on sulfadiazine and sll 0 ^^cd slight but definite nnproxcinent However, the heart 
sounds continued to be exttemciy poor On December 28 the patient was able to give 
a more detailed hisloiy and it was ascci tamed that he had niodcralcly severe rclro- 
steinal pain immediately prior to admission With this uiformation and m view of 
his clinical course, it was believed that the patient probably had a myocardial infarc- 
tion This contention was supported by the electrocardiogram (A) which revealed 
an anterior wall infaiction 

He continued cnticall} ill with an ashen gray ejanosis, relatively afebrile, and 
with a pulse rate ranging between 80 and 100 per minute until 8 45 am January 3, 
1944, at which time his ventricular rate uas 170 per minute and quite regular. It 
did not respond to carotid sinus or ocular pressure The blood pressure fell pre- 
cipitously The clinical impression of ventricular tachycardia was confirmed by 
electrocardiography (B) 

He was given thice grams of qumidmc immcdi.itely and 12 grams three hours 
later, followed by six grains at four hour intervals He appeared in extremis On 
January 4 the rate was essentially unchanged and the qumidine was increased to nine 
grains every tliree hours daj' and night This was augmented with potassium chloride, 
grains IS, tliiee times daily Oxj'gen theiapy was necessary at this time as well On 
January 5, he w.ns given 12 grains at 10 30 am and 12 grams at 1 30 pm The 
electrocardiogram revealed continuation of the airhythmia (C) By this time the 
QRS complexes were definitely wider and measured approximately 0 18 second as 
compared to 0 11 second on the original tracing No signs of quinidme toxicity 
were noted clinically At 4 30 pm on the fifth, the ventricular rate was 100 per 
minute, with definite coupling The electrocardiogram (D) revealed reestablishment 
of the sinus mechanism with regularly recurring ventricular piemature contractions 
following every conducted ventricular beat By this time the patient received a total 
of 114 grams of qumidine over a period of less than two and a half days By 
January 7 tlie extrasystoles had disappeared- and further changes in the evolution of 
the infarction may be seen on tracing E 

Qumidine intake was gradually reduced but continued in smaller doses for a 10 
day period Recovery was uneventful 

Smmmry. Myocardial infarction m a known hypertensive and coronary arterio- 
sclerotic cardiac was complicated by a ventricular tachycardia in tlie second week of 
illness This arrhythmia persisted for a period of approximately 55 hours and ter- 
minated after the patient had received 114 grams of qumidine in tins period of time 
No toxicity attributable to the drug was noted Following the cessation of the ar- 
rhythmia, coupling due to ventricular premature contractions persisted for about 24 
hours, and then disappeared The QRS interval increased to 0 24 second under 
qumidine therapy 

Case 4 A 49 year old white cotton broker was admitted August 19, 1942, because 
of a senes of attacks of retrosternal oppressive pain for two weeks prior to admission 
The most severe and persistent attack occurred four days before admission and lasted 
for two days This was accompanied by dyspnea at rest and a fall in blood pressure 
He was a known hypertensive, and work-up m 1939 revealed a normal-sized heart, a 
blood pressure of 170 mm Hg systolic and 110 mm diastolic, and an electrocardio- 
gram which showed moderately severe left axis deviation 

At the time of admission his blood pressure was 120 mm Hg systolic and 70 mm 
diastolic The rhythm was irregular and the sounds were of poor quality The rate 
varied from 80 to 120 per minute It was difficult to evaluate the type of arrhythmia 
A tentative diagnosis of coronary occlusion with ventricular extrasystoles and possible 
A-V block was made This was confirmed by the electrocardiogram (8-19-42) 
which showed a very unusual series of tracings The arrhythmia consisted of a 2 1 
A-V block, followed by a persistent paroxysm of ventricular tachycardia with a rate 
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of approximately 125 per minute There was one complex, luckily caught in Lead 
II, which suggested the diagnosis of posterior infarction No friction rub developed 
The sedimentation rate was 100 jnm per hour The patient was critically ill 

He was placed on qumidine sulphate, grains six, three times daily, and this dosage 
was continued for 11 days On August 20 the electrocardiogram (A) showed a sinus 



Fig 4 Case 4 A ^e^J unusual and interesting scries of tracings Lead I sliws i 
2 1 A-V block. Lead II shows runs of \entncular beats of bizarre configuration ^cre 
IS one complex tliat suggested a diagnosis of infarction in tins Irad This 
tlic subsequent tracings and the clinical course of the patient Leads III and in the trac- 
ing dated S-19-42 show tlie conbnuation of tlic abnormal rhythm The rate was unusuam 
slow It IS felt, howeser, that the tracing indicates a sentriralar tachjearcha because of tJic 
ectopic origin of the impulse in the “shower'’ of the scntricular s> stoics Note the striking 
changes when the normal sinus rhythm supers ones in the subsequent tracings 
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iliythni with a 2* 1 block and confirmation o£ the postcnoi wall infarction. Notwith- 
standing the 2 1 block, qinnidinc therapy was continued and on August 25 electro- 
cardiogram (B) levcalcd a normal sinus mechanism with a 1 . 1 rhythm His recovery 
.from then on was uneventful 

Summaty A 49 year old known hypei tensive male was admitted with a posterior 
wall infarction of at least a few days’ dtiiation, complicated by a ventricular tachy- 
cardia and also a 2 1 A-V block Quinidinc in doses of 18 grains dail> terminated 

I 11 III ' IV-F 




Fig 5 Case 5 See text for details This is a case of anterior wall infarction com- 
plicated by a ventricular tachycardia Note the marked widening of the QRS complexes 
under quinidine therapy, as well as the reduction in the rate of the ectopic rhythm 


the ventricular tachycardia and did not prevent tlie return of the normal sinus 
mechanism The academic question of whether or not this series of rapidly recurring 
bizarre QRS complexes represents multiple ventricular escape beats, or a tiue ven- 
tricular tachycardia, cannot be answered I do not believe that they should be con- 
sidered as separate and distinct entities Whether or not spontaneous subsidence 
of the ventricular tachycardia would have taken place without quinidine is anybody’s 
guess No ventricular extrasystoles recurred following the' cessation of the ar- 
rhythmia, while under quinidine tlierapy 

Case 5 A 46 year old white lawyer was admitted June 10, 1942, with a history 
of severe squeezing retrosternal pain accompanied by shortness of breath The pain 
radiated down both arms and had been present foi one and a half hours at the time of 
admission The past history was not relevant Examination revealed a moderately 
thin white male, perspiring profusely and in obvious pain There was slight cyanosis 
of the nail beds The heart was not enlarged There was regular sinus rhythm The 
first sound over the apex was barely audible There was no friction rub, no thrills or 
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murmurs Blood pressure was 110 mm Hg systolic and 74 mm diastolic A clinical 
diagnosis of myocardial infarction was supported by the electrocardiogram, which 
showed an acute anterior wall occlusion with low voltage (A) 

The patient was given intravenous aminophyllin and morphine His pulse rose 
steadily and reached 140 per minute on June 12, and then slowly fell to a rate of 90 to 
100 There were_ no ventricular extras 3 'stoles present Electrocardiogram (B) 
showed further changes in the evolution of the anterior wall infarction and a more 
rapid sinus rate Oxygen was administered with favorable results, the patient be- 
coming more comfortable and less dyspneic On June 26, he incurred an upper res- 
piratory infection accompanied by a slight temperature rise This subsided rapidly 
On June 29 he again complained of pain in both shoulders, his temperature rose 
slightly and remained at a level of 100 to 101® F until July 13, 1944 

On July 5, 1944, at 10 00 a m , he was found in shock The pulse rate was 166 

per minute and barely perceptible The blood pressure was unobtainable There was 
no pain The rapid rate did not respond to carotid sinus pressure or ocular pressure 
He was sedated and started on quimdine therapy in gradually increasing doses, re- 
ceiving 30 grains by July 6 Electrocardiogram (C) revealed a ventricular tachy- 
cardia with a rate of 160 per minute The QRS duration was 18 second The ar- 

rhythmia continued and qumidine was increased to 12 grains four times daily By 
June 8 his ventricular rate had slowed to 140 per minute and tlie QRS interval in- 
creased to 20 second (D) 

The heart became larger clinically, and basal rales soon became apparent No 
digitalis, however, was administered He appeared relatively comfortable, and re- 
mained slightly febrile Quinidine was continued in doses of 12 grains every six 
hours, and on June 9 his rate dropped to 80 per minute and he experienced an abrupt 
diange for the better in his condition The electrocardiogram (E) revealed a regular 
sinus rhythm with otlier rdevant ST and T-wave clianges Qumidine was gradually 
reduced during the remainder of his hospital stay, but tlie appearance of frequent 
extrasystoles necessitated increase in dosage, so tliat a dose of nine grains four times 
daily was required to suppress the ventricular premature contractions His recovery 
from then on was uneventful 

Smumaiy A 46 year old white male entered tlie hospital witli an acute anterior 
wall occlusion which was complicated by a ventricular taclij'cardia in the fourth week 
of his illness He appeared in a terminal state on many occasions Qumidine m 
moderately large doses was administered The arrhjthmia persisted for four and a 
half days One hundred and twenty grams of qumidine were given before the ar- 
rhytlimia ceased, tlie highest daily dosage was 48 grams It was necessary to con- 
tinue tlie administration of qumidine during the remainder of his hospital stav be- 
cause of the appearance of ventricular premature contractions Nine grams four 
times daily appeared to be the optimal dosage 

In retrospect, it is believed tliat qumidine was not given m sufficiently large doses 
and tlie intervals of administration were too long, but this is a difficult point to prove 

Case 6 A SI year old white male, a known Iwpertensive of moderate severitj, 
was admitted May 23, 1943, with a history of sev ere retrosternal oppression, radiating 
to botli shoulders This began May 18, 1943, and recurred three times m four dajs 
The last attack occurred on tlie day prior to admission and persisted, altliough of lesser 
seventy, up to tlie time of admission On admission he appeared cnticallj ill and was 
m mild shock The blood pressure vv as 86 mm Hg sj stolic and 60 mm diastolic Tlie 
heart was not enlarged The sounds were extremelj poor m quality Tliere was no 
gallop or pericardial friction rub There w’as no evidence of congestive failure Tlie 
peripheral and retinal vessels were sclerotic A diagnosis of recent myocardial in- 
farction was confirmed by electrocardiography (A) The rhytlira was regular sinus 
and tlie infarction was on the anterior wall 
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Intravenous annnophyllni, together with sedation and oxygen, were administered 
Singultus was extremely troublesome and did not respond to the usual modes of 
therapy He merged slowly into left-sided failuie and it was helie\ed advisable to 
digitalize the patient Ctautiously On Maj' 29, one and one half giams of digitalis 
were giVen twice daily, and this was continued, with little change m his condition 
His hiccups stopped on June 1, at which time his temperature and pulse rate returned 
to normal There were no extrasystoles The sounds continued to remain extremely 
poor The blood prcssuie was 96 mm Hg systolic and 62 inin diastolic On June 
2, at 2 20 p m , his ventricular rate rose suddenly to 200 per minute A diagnosis of 
ventricular tachycardia was confinned by electrocardiography After a test dose of 
tliree grains of qumidme he was gnen IS grams, followed by six grams every two 
hours The patient died at 2 40 a ni June 3, 1944 There was equivocal evidence of 
embolic occlusion of the right femoral artery, just prior to death He received 48 
grams of qumidme in a little less than 12 hours 

I II III IV 



Fig 6 Case 6 The anterior wall infarction is seen The electrocardiogram showing 
the ventricular tachycardia is not available 

Comment Ventricular tachycardia complicating an anterior wall infarction 
ended fatally approximately 12 hours after its onset During this time 48 grams of 
qumidme had been administered This patient received very small doses of digitalis 
for a period of four days prior to deatli, eight cat units having been administered in 
four days It appears unlikely that digitalis m tlie doses given played any etiological 
part in this arrhytlimia 

Unfortunately, the electrocardiogram showing tlie ventricular tachycardia in this 
case IS not available 

Case 7 A 59 year old negro male was admitted May 24, 1943, acutely ill, men- 
tally confused, and m severe congestive failure The pulse was not perceptible and 
no blood pressure reading could be obtained There was definite clinical evidence of 
forward failure (shock) as well as generalized anasarca, ascites, dyspnea and orthop- 
nea The only history obtained from his family was the fact that patient’s blood 
pressure had been high for an unknown period The heart rate was rapid and 
regular, approximately 200 per minute The heart sounds were poor The heart was 
enlarged 

He was placed on digitalis and sedated prior to cardiac consultation He was seen 
in consultation on May 25 and a diagnosis of ventricular tachycardia was confirmed 
by electrocardiograph (A) He was placed on 9 grams of qumidme orally every 
three hours, day and night, and by May 29 he had received a total of 315 grains. 
By this time the ventricular rate had slowed to 118-120 per minute, and the patient 
felt somewhat better, although he remained m severe congestive failure Electro- 
cardiogram (B) revealed persistence of the ectopic rhjrthm with a rate of 118 per 
minute , the QRS interval had widened to almost 0 18 second On May 30 his quini- 
dme intake had been discontinued by the ward surgeon so that he received only 18 
grams for the entire 24-hour period Electrocardiogram of May 31 again revealed a 
rapid rate (205 per minute) with a decrease m QRS conduction time (C) Quim- 
dine was then increased to 12 grams every three hours on May 31, augmented with 
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potassium citrate in small doses This dosage was continued through June 1, so that 
he received 132 grains on May 31 and June 1, and 60 grains more on June 2 At 
3 00 p m on June 2 his ventricular rate was 60 per minute Electrocardiogram (D) 
revealed a sinus mechanism with a complete A-V dissociation The total amount of 
qumidine administered in nine days was 525 grains Signs of toxicity by this time 
included a moderately severe diarrhea, vomiting, and abdominal pain From then 
on qumidine was administered m 6 grain doses, four times daily, until June 15 and 
tlien reduced to three grains, three times daily Otlier measures to combat the severe 
congestive failure including mercurial diuretics, ammonium chloride, and sedation 
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Fig 7 Case 7 See text for details Note tlie transition stage of complete A-V 
block in tracings D and E In tracing B note the marked slowing, followed by the return 
to a more rapid rate as seen in tracing C The latter record was taken sliorth after tlic 
qumidine W’as temporarily reduced The reestablishment of tlie normal sinus mcclianism is 
seen, in tlie last record 

eventually enabled this patient to become ambulant He was discliarged witli maxi- 
mum benefit witli a moderately severe diminution in his cardiac resen e A probable 
nodal rhj-tlim is seen on tracing E, and regular sinus mechanisms are seen on tracings 
F and G Note the deep T-wave inversion in Lead IV-F During Ins hospital stav 
he had received a total of 922 grains of qumidine, 525 of which were given prior to 
tlie termination of the ectopic rhytlim 

Comment A 59 jear old negro vvitli hypertensive and coronarv arteriosclerotic 
cardiac disease was admitted m severe congestive heart failure with a ventricular 
taclivcardia of unknown, but probablj extended duration Prior to consultation he 
was placed on digitalis, but later treated with massive doses of qumtdmc sulphate. 
In a period of nine davs 525 grams were administered orallv after whicli the tadiv- 
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cardxa gave way to a slow rate with complete A-V dissociation and then to a norma' 
sinus mechanism Signs of toxicity included vomiting, foul diarrhea, and abdominal 
pain, although the patient had vomited pcisistently prior to the introduction ol 
quinidine The patient was finally discharged able to get about, albeit with a di- 
minished myocardial reseive. 

Case 8 was again admitted June 16, 1944, in scveie failure, with a history of 
rapid heart action foi two weeks prioi to admission He stated that he had done quite 
well since his discharge, and it could not be ascertained whether or not he had been 
taking digitalis With our experience with negroes in this section of the country it 
seemed highly improbable that he had been taking the drug The rate was 200 per 
minute, the sounds poor, the blood pressure unobtainable Again, foi ward failure was 
engrafted upon seveie congestive failure There was no response to ocular or carotid 
sinus pressure Vomiting was persistent The patient was uremic and relatively 
anuric 



Fig 8 Case 8 See text for details Again the same sequence from ventricular 
tachycardia to complete A-V block to normal sinus rhytlim is seen 


Quinidine therapy was instituted on the day of admission, in doses of three grains 
every two hours, day and night, the dose was doubled on tiie seventeentli On the 
seventeenth, electrocardiogram revealed that the arrhythmia had broken, again com- 
plete A-V dissociation with a slow idioventricular rhythm was exhibited (B) Digi- 
talis, in conjunction with quinidine, was administered, in addition to hypertonic glucose, 
intravenously, and mercurial diuretics With this therapy Ins urinary output im- 
proved rapidly and signs of congestive failure diminished The urinary output ex- 
ceeded 6000 cc daily and the non-protein nitrogen fell rapidly Final tracing (C) 
dated June 27, 1944, revealed a noimal sinus mechanism The patient was discharged 
feeling well, and ambulant, with minimal edema Seventy-two grains of quinidine 
over a two day period were required to terminate the arrhytlimia 

Comment A second paroxysm of ventricular tachycardia in a 60 year old negro 
male, with hypertensive and arteriosclerotic heart disease, responded favorably to large 
doses of quinidine given frequently by the oral route The duration of the attack 
was probably^ 14 to 16 days There was no clinical or laboratory evidence of myo- 
cardial infarction Deep T-wave inversion in Lead IV-F similar to that seen on the 
prior admission occurred Again, the interesting sequence of events included the 
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intermediate stage of complete A-V dissociation This was not considered a contra- 
indication to eitlier digitalis or quinidme administration The amount of quimdine 
required to terminate the arrhythmia was decidedly less tlian that needed m the pnor 
attack, although the short interval of admmistration was probably an important factor 
in the favorable outcome 

Case 9 A 46 year old white male had known coronary artery disease He was 
known to have had attacks of paroxysmal rapid heart action in the past which, on at 
least one occasion, was proved to be ventricular in origin He was not a known 
hypertensive He was admitted September 14, 1942, with a history of an abrupt onset 
of rapid heart action 48 hours prior to admission Attempts at terminating the ectopic 
rh)'thm by his local physician included the use of quinine and digitalis, but to no avail 
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Fig 9 'Case 9 Ventricular tadiycardia rate slightly above 200 per minute Note the 
widening of the QRS complexes following quinidine therapy witli a slowing of the ectopic 
ventricular rate When sinus rhythm w'as reestablished the T-waves became iiuertcd m 
Leads II and III This persisted for approximately one month and occurred in tlie absence 
of Q-wa\es and reciprocal ST clianges (from the author’s case published in tlic Journal of 
Laboratory and Chnical Medicine, June 1944) 


At the time of admission examination re^ealed a regular vcntricuhr rate of 216 
per minute The pulses ivere barely perceptible, the blood pressure could not be ob- 
tained, tlie sounds were of fair quali^ No murmurs were audible Tlie heart was 
not enlarged He w-as in shock The rate could not be altered b\ carotid sinus or 
orbital pressure There w'as moderate peripheral and retinal sclerosis The patient 
was placed on quimdine sulphate, grams six, four times dailj On September 15, 
1942, there was no cliange m rate or rlijthm, six grams of qumidme eierj two hours 
were administered, and the patient was sedated with morphine B\ 4 45 pm on 
September 15, 1942, he had had 48 grains of quimdine Tins dosage was continued 
tlirough midnight September 15, 1942, and again at 7 30 am September 16, 1942 
By the sixteenth his rate w'as reduced to 112 per minute and was regular Electro- 
cardiogram (see figure) repealed persistaice of the ectopic rhjlhin, w’lth a rate of 132 
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per minute The QRS interval increased consKlerably and tncasut ed 0 19 second as 
compared to 0 16 second on the oiiginal tiacing On the morning of the eighteenth 
his ectopic rhythm had given way to a regular sinus one, with a lale of 84 pei minute 
By this time he had received 174 grains of quinidine in three days Six-grain doses 
every four hours were continued day and iiiglit for two davs and then the dosage was 
gradually reduced His recovery was uneventful 

Coimiicnt A case of ventricular fcichycaidia of six days’ duration was ter- 
minated abruptly with the aid of faiily large doses of quinidine sulphate given orally 
Six grains every two hours was the largest dose administered to this patient No ^ 
toxic effects were obseived clinically The electrocardiogram revealed widening of 
the QRS complexes with a slowing of the rate, and then retui n to normal sinus rhythm 
Most mteiesting was the inversion of the T-waves seen in Leads II and III These 
inversions, unaccompanied by Q-waves or reciprocal S-T changes, persisted about one 
month and then returned to tlieii original upright configuration Whether they in- 
dicate "myocardial fatigue” oi manifest coronal y insuflicienc)' brought on by the 
tachycardia is not known Neveitheless, it would appear that they are not necessarily 
of ominous prognostic importance This case was reported in detail elsewhere 

LEAD I LEAD II LEAD III LEAD IV 



Fig 10 Case 10 See text 

Case 10 A 54 year old negro male had been hospitalized for a period of two 
years because of severe diabetes and multiple sclerosis He was known to have had 
hypertensive and coronary arteriosclerotic caidiac disease, his blood pressure having 
been moderately elevated On October 22, 1944 his diabetes became exceedingly dif- 
ficult to control, the patient became drowsy and his urine showed a marked glyco- 
suria His insulin was increased and otlier treatment was directed toward his 
impending coma 

On October 26 his ventricular rate suddenly rose to 180 per minute, the patient 
went into shock, and appeared in a terminal state Cheyne-Stokes respirations were 
present Electrocardiogram (A) revealed an interesting combination of arrhythmias. 
Lead I showing an auricular fibrillation, Lead II a regular sinus rhythm with a 
PR interval of 09 second and Leads III and IV revealed a ventricular tachycardia 
with a rate of 182 per minute 

With this tracing confirming the dimcal impression of ventricular tachycardia, 
the patient was given 15 grains of quinidine orally and then 9 grains every tliree 
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hours day and night This dose was continued throughout the night, during which 
time the arrhythmia ceased The dosage was subsequently reduced to 3 grains every 
four hours Electrocardiogram (B) taken on October 27 revealed a return to a 
regular sinus mechanism with a few ventricular premature contractions These sub- 
sequently disappeared 

Summary A 54 year old negro male with diabetes and known hypertensive and 
coronary disease developed a ventricular tachycardia during a period of uncontrolled 
hyperglycemia and possible acidosis Quimdine m large doses succeeded in terminat- 
ing tlie arrh 3 rtlimia within a period of seven hours, after a total of 24 grams of the 
drug in the same period of time 


Discussion 

The ominous prognostic significance of paroxysmal ventricular tadiy- 
cardia is universally knot\Ti It is felt, however, that the underlying heart 
disease is the ultimate determiner with respect to the immediate outcome 
This IS particularly true in cases of recent coronary thrombosis It is dif- 
ficult, therefore, to arrive at any reliable mortality statistics with respect to 
this rhythm That it is high is well known, and tlie gravity of this com- 
plication following cardiac infarction need not be further discussed The 
recovery of seven of the eight treated cases which comprise the body of 
tins report is sufficiently striking to warrant reporting 

In this series the ages ranged from 46 to 60 This is in line with the 
average age of the veteran of World War I at this time, and does not lend 
Itself to any type of analysis The arrhythmia complicated infarction m 
five of the 10 cases In four of these the infarct was situated on the anterior 
wall, and m one it was situated on the posterior wall In one of the 10 cases 
no underlying heart disease could be demonstrated, whereas coronary disease, 
alone or associated with hypertension was present in the remainder Hyper- 
tension was present in six, and the anginal syndrome was present in two of 
the 10 cases .None of the cases gave any history of rheumatic fever and 
there was no evidence of valvular disease in any of the patients 

The role played by digitalis in the causation of this arrhythmia has been 
stressed by many authors In Williams and Ellis’ ® senes of 36 cases ab- 
stracted from the records of the Boston City Hospital, digitalis had been 
administered in 17 In eight of these there was no apparent question as to 
the association of the arrhythmia and digitalis In the other remaining nine 
cases the amount of digitalis administered was m excess of the theoretic re- 
quirement, and no other cause for the attack A\as apparent With reference 
to the cases reported here only one of the 10 had digitalis prior to the onset 
of tlie ventricular tachycardia This patient (case 6) had been gnen onl} 
eight cat units in a period of four days It would appear highly unlikely 
that this drug had any causal relationship to the establishment of this ectopic 
rhythm 

The ventricular rate at the time of the establishment of the arrlnthrnia 
varied from 125 to 216 per minute Definite and unequnocal slo\Mng of 
the ventricular rate followed tlie administration of the drug in all cases As 
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stated above, widening of the QRS inteival was a definite accompaniment of 
qumidine exhibition, in many cases the prolongation assuming considerable 
magnitude There did not appear to be any relationship between the initial 
rate, the width of the QRS interval, the duration of the attack and the final 
outcome 

Of the untreated cases, one case (case 2) reverted to a normal sinus 
mechanism following sedation with morphine The other one (case 1) 
died within a few hours after admission, following a massive infarction of 
the anteiior wall of the left ventricle The remaining eight cases were alive 
for a^ sufficient length of time to peimit adequate theiapy Of these eight 
there was only one death (case 6), and this patient died within 12 hours after 
the exhibition of this arrhythmia, having received 48 grains of qumidine in 
this period of time He had clinical evidence of massive infarction of the 
anterior wall of the left ventricle togethei with a borderline low voltage elec- 
trocardiogram. Whether or not this patient would have died even without 
the complicating ventricular tacliycardia is conjectural. He appeared in 
extremis prior to the exhibition of this arrhythmia The remaining three 
treated infarction cases which recovered appeared just as ill, however 

There did not appear to be any relationship between the amount of 
qumidine given and the ultimate outcome The most persistent case re-" 
quired 525 grains over a period of nine days The least amount given was 
24 grains in 24 hours This was a case of posterior wall infarction, and the 
arrhythmia was definitely paroxysmal (case 4) The QRS intervals varied, 
at the onset, between Oil and 0 18 second In the case which was treated 
and died, the electrocardiogram showing the ectopic rhythm is not available 
for analysis The total duration of the arrhythmia, including the time it 
was present prior to admission, varied between seven hours and 16 days 
The longest duration while under treatment was nine days 

The only evidence of qumidine toxicity, m spite of the relatively large 
doses administered, was persistent diarrhea and vomiting m one case In 
view of the critical condition of this patient and because it was felt that the 
continuation of the tachycardia would eventually kill the patient, the drug 
was pushed to the limits of the patient The outcome was successful Fol- 
lowing the cessation of the arrhythmia two of the patients exhibited T-wave 
inversion m more than one lead There was no clinical or. electrocardio- 
graphic evidence of myocardial infarction That the T-wave inversion was 
not the result of qumidine therapy has been discussed elsewhere These 
changes are depicted m the tracings accompanying cases 2 and 9 In case 
3 coupling due to ventricular premature contractions preceded the reestablish- 
ment of the normal sinus mechanism In case 4 a 2 1 A-V block preceded 
the sinus mechanism and this conduction defect was not adversely affected by 
further qumidine administration The paroxysms m cases 7 and 8 passed 
through a state of complete A-V dissociation prior to the appearance of a 
normal sinus rhythm Quimdine did not prevent the evolution of this 
sequence 
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Summary 

1 Ten cases of ventricular tachycardia are reported and discussed from 
the standpoints of underlying heart disease, causal effects of digitalis, ven- 
tricular rates, QRS intervals and the presence of congestive cardiac failure 
Digitalis was not causal in the production of the arrhythmia in any of the 
reported cases Five of the 10 cases complicated myocardial infarction 
In one case no undei lying cardiac disease could be demonstrated In the 
remaining cases coronaiy disease, alone, or m association with hypertension 
was easily established 

2 Eight of the 10 cases were treated with relatively large doses of 
qumidine Seven of these cases recovered Three of tliese paroxysms com- 
plicated myocardial infarctions, and were successfully treated The only 
death occurred in a patient who had a massive anterior wall infarction and 
who appeared in a terminal state even prior to the onset of the arrhythmia 

3 The total amount of quinidme required to terminate the arrhytlimia 
varied greatly from case to case" Large doses were given unhesitatingly 
with extremely gratifying results Toxic signs and symptoms were negli- 
gible The QRS interval was disregarded as an index of qumidine toxicity 

' 4 Tlie recent literature bearing on the subject has been discussed Rela- 
tively few repoits dealing with the effect of large doses of qumidine on this 
arrhythmia have been noticed 

5 From a review of this series, and as a result of the perusal of the 
sparse recent literature, qumidine m adequate, and massive doses if necessary, 
IS recommended in the treatment of ventricular tachycardia There does 
not appear to be any unequivocal evidence that its administration following 
acute coronary occlusions is in any way detrimental 
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CASE REPORTS 


ANEURYSM OF AORTA WITH COMPRESSION OF PULMONARY 

ARTERY AND LEFT AURICLE 

By Bernard B. Eiciiler, M D , and Sidney N Heller, M D , 

Montclair, Neiv Jeisey 

Case Report 

The patient, a 42 year old Spaniard, was admitted on September 15, 1943, with 
the chief complaint of dyspnea of six months’ duration 

About SIX months previously the patient caught cold with which he had a stuffy 
nose, sore throat and cough He was treated symptomatically by his private physician 
without improvement and about four montlis prior to this admission was hospitalized 
elsewhere for pneumonia He remained tliere about one week and then tried to return 
to work as a grocery clerk, but had to stop because of dyspnea on the slightest exertion, 
and wealoiess Following this, despite rest, he became progressively worse until two 
days before admission, he was obliged to seek hospitalization Orthopnea and noc- 
turnal dyspnea had been present for one week There had never been any edema He 
had lost weight steadily, a total of 35 pounds, and his chronic cough of several years’ 
duration had become worse Sputum was scant, mucoid, never blood streaked In 
addition, morning vomiting was often present during the preceding four months, but 
had become less frequent during the last two months Tliere also had been some 
abdominal pain of crampy nature, usually after eating, and relieved by vomiting 
The vomitus was greenish and sometimes contained flecks of blood at the end of tlie 
vomiting spell The bowels had been regular, the stools were never tarry and con- 
tained no frank blood 

There was a history of having worked for nine years in soft-coal mines The 
patient believed his cough started some time during this period, but he had never been 
dyspneic until six months before admission 

The family history was not significant, except that the patient’s father had died 
of heart disease 

There was a history of syphilis, contracted at the age of 14, which was treated 
when a secondary rash appeared He had received intravenous and intramuscular 
medication over a two months’ period The patient denied ever having had gonorrhea 
At the time of his hospitalization for pneumonia, the Kahn reaction had been positive 
Physical Examination on Admission Temperature 98 6° F Pulse 100 Res- 
pirations 28 Blood pressure 130 mm Hg systolic and 70 mm diastolic 

General Appearance The patient appeared chionically and acutely ill, sitting up 
in bed, coughing and wheezing There was mild dyspnea but no orthopnea Cyanosis 
of the nail beds was present, but not of the lips 

Head Extraocular movements were normal Pupils showed normal reactions 
The conjunctivae and fundi were normal The ndse was negative The tongrue was 
in the raid-line and coated The pharynx was red and the teeth foul 

♦Received for publication October 6, 1944 ^ n a 

From Ae First Medical Division, Bellevue Hospital, New York City, Dr I Ogden 
Woodruff, Director 
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Neck The veins were distended, did not pulsate, and filled from above The 
trachea was in tlie mid-lme and the thyroid not enlarged 

Heart The point of maximum impulse was in the fifth space at the mid-clavicular 
line The apical sounds were of rather poor quality P„ was greater than A, The 
rhythm was regular with a rate of 100 Over the apex" there was a long, blowing 
systolic murmur and a shprt pres3'Stolic blow, heard with the patient in the left lateral 
recumbent position No thrill was palpable 



Fic 1 Left \cntricle and ancuosm 


Lungs There nas diminished tactile fremitus over the left lower lobe Manj 
rhonchi, squeaks and wheezes were present, especially wdien the patient had paroMsms 
of coughing w'liich was wheezing in character 

Abdomen The Iner was tender and enlarged, three fingers below the costal 
margin The spleen w’as not palpated and no masses were presdlit 

Extremities. Cyanosis of the nail beds was present Qubbing and edema were 
absent 

Reflexes Were normal 

Rectal There w ere no tenderness, masses or enlargement of tlic prostate 
Course The temperature ranged between 9S“ and 101' F, the ptilcc between 80 
and 128, the respirations between IS and 24 Tlie patient became markedh d\cp:ieic, 
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ortliopneic and cyanotic, despite treatment with morphine, anmiophylline, mercupurin, 
digitalis and low salt diet. The neck veins became more distended, and the liver 
enlarged further and some observeis thought that expansile pulsation was piesent 
No evidence of moisture in the lungs was ever noted The cardiac signs varied 
somewhat with different observers . All, aftei the third day, heard a diastolic murmur 
at the base and along the left sternal bolder, most heard a diastolic murmur at the 
apex also, as well as a systolic murmur. The majority thought that the second pul- 



Fig 2 Right ventricle and pulmonary artery with the area of mdentation and erosion 

caused by aneurysm 

s 

monic sound was accentuated and louder than the second aortic sound The pulse was 
not Corrigan in type The course was rapidly downward and he died on September 
23, eight days after admission No rales were heard in the lungs until pulmonary 
edema appeared in the final few hours 

An electrocardiogram revealed a sinus rhythm with a tachycardia and a delayed 
A-V conduction time (prolonged P-R interval) 

A roentgenogram of the chest was interpreted hy the roentgenological depart- 
ment as follows “Heart enlarged in all diameters, widening of the supracardiac aorta 
Configuration was that of mitral disease ” 
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the left auncle and left venlrid/ and ainSLi*S^ ® “'ergement of 

The venons pressnre 260 “f ‘he conns 

seconds, Avitli ether 60 seconds Circulation time with decholin, 90 

was anticompIemenla^S'thr^^fourptar ^Tuo d^‘' teaction 

fo^a n.dd hppochronne anen.._ 



Fig 3 Left auncle. 


Chmcal Diagiwsts Sjphilitic heart disease ^Mth aortic insufi'iciencj and ancunsni 
of ascending aorta, rheumatic heart disease with aortic insufficicnc\ and mitral cten'ocis 
and insufficiency ' - » 

Autopsy Report (Drs Har\ej and Spam) The bod> was that of a raodcratcI\ 
w'ell developed, well nourished, white male, 42 years of age The scalp hair was 
grayish-black, fine and plentiful The a\illary, chest and pubic hair were of nornnl 
masculine distribution The skin was normal in texture and turgor There was 
marked cyanosis of the face, neck and nailbeds The pupils were regular in outline 
and equtU The conjunctiMie were slightly injected but othen\ise showed no enanges 
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There were no clianges referable to the cars, external naics, or mouth The trachea 
was in the inid-hne The thyroid was not palpable No lymph nodes were felt in the 
axillary, cervical or inguinal regions The chest was symmcti ical Tlie abdomen was 
scaphoid in contour The genitalia were normal in size, shape and appearance There 
was no edema or clubbing of the upper and lower extiemities. There was a gaping 
wound in the left antecubital fossa which measured 2 cm in length (phlebotomy 
wound) 

The usual Y-shaped incision was made The' subcutaneous fat was slightly 
reduced in amount. The led muscles were moderately well developed When the 
abdomen was opened the peritoneum was seen to be smooth and glistening There 
were 1,000 c c of clear yellow fluid in tlie peritoneal cavity The liver extended 5 cm 
below the right costal margin The left dome of the diapliragin was at the fifth inter- 
space , tlie right dome was at the fourth rib 

Both pleural cavities were dry The left pleural cavity was free of adhesions 
There were many firm fibrous adhesions binding the right lung to the chest wall It 
was necessary to remove this lung extrapleurally as the adhesions could not be broken 
Heart On section of the right heart tlie endocardium was seen to be smooth and 
glistening There was a moderately large thrombus occupying tlie right auricular 
appendage The right auricle was free of thrombi and was not dilated The foramen 
ovale was closed The tricuspid valve cusps were tliin and delicate and the chordae 
tendineae were neither shortened nor fused There was neitlier fusion nor separation 
of the pulmonic valve cusps at tlie commissures and the cusps showed no clianges The 
right ventricular wall measured 7 mm The columnae carneae were slightly flattened 
The myocardium was uniformly light brown in color 

On section of the left heart tlie endocardium was seen to be smooth and glistening 
except for two plaques m the left auiicle The larger plaque measured 3 by 2 cm , the 
smaller measured 1 cm m its greatest diameter These areas were covered by friable 
shaggy masses which were more or less firmly attached to the endocardium The 
mitral valve cusps were thin and delicate as were the chordae tendineae The latter 
were neitlier shortened nor fused The left ventricular wall measured 1 4 cm The 
myocardium was uniformly light tan in color The aortic valve cusps were thin and 
'delicate There was a questionable separation of one commissure, however, there was 
light fusion of the other two cusps at their junction Just above tlie valves there was 
a large saccular aneurysm of the aorta This aneurysm bulged anteriorly and laterally. 
Its walls were thick, and the endothelial surface was covered by a shaggy friable light 
brown material A large thrombus occupied the lumen of the aneurysm The lumen 
of the aorta ran posteriorly to the aneurysm The aneurysm was adherent to the pos- 
terior surface of the pulmonary artery and markedly diminished its lumen At the 
point of greatest narrowing of the pulmonary artery (4 cm above tlie valve), there 
was a large irregular plaque of friable i eddish-brown material which was firmly ad- 
herent to the intima This plaque measured 3 by 0 5 cm In a similar fashion, but to 
a less extent, the aneurysm was adherent to and bulged into the left auricle 

There was partial stenosis of the coronary ostia This was more marked on the 
left than on the right In the first portion of tlie ascending aorta, tliere were nu- 
merous fine longitudinal wrinklings of the intima The arch and thoracic portions of 
the aorta showed numerous light yellowish-gray plaques on tlie iiitimal surface There 
were, in addition, minimal arteriosclerotic plaques throughout the entire course of the 
aorta The renal arteries showed no changes 

Lungs The lungs together weighed 1,100 gm The pleural surfaces of the lungs 
were smooth, grayish-black in color and glistening On section the parenchyma of 
the left lung, which was cottony to touch and crepitant throughout, was seen to be 
uniformly grayish-black in color The pleural surface of the right lung was shaggy 
in appearance and yellowish-black in color The parenchyma was cottony to touch, 
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crepitant tliroughout and uniformly grayish-black in color There \\as neither exu- 
date nor fluid in the parenchyma or bronchioles of either lung 

The tracheobronchial lymph nodes were slightly enlarged, black and firm On 
section a uniformly black surface was seen 

Liver The liver weighed 1,450 gni The capsule W'as smooth, glistening and light 
gray in color except tliat portion of it which co\ered the low'er pole of the right lobe 
Here the capsule was thickened, opaque and yelldwush-gray in color On section the 



Tie 4 Roentgenogram of chest 


moderately firm parenclijma w'as seen to be >ellowish-rcd in color It Ind a ‘nut- 
meg' appearance and tlie lobular arcliitecture w'as accentuated The portal \cin 
hepatic arteo% hepatic, cjstic and common bile ducts showed no diangcs 

Gall-Bladder The tliin walled gall-bladder contained 80 c c of a thick dark iirccn 
Mscid bile Tlie dark green mucosa was \ehct> in appearance No stones were 
present in the biliarj tract 

Pancreas The firm 3 ellow ish-white pancreas was nonnal in size and shape On 
section tlie lobular architecture w'as seen to be well presera ed 

Spleen The spleen weighed 120 gm The graa, glistening capsule was slighth 
wrinkled On section the Malpighian corpuscles stood out clearh as did the trabeculae 
against tlie background of the deep reddish-purple firm pulp 
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Adienals The adrenals weie normal in size, shape and consistency On section 
the yellow coitex and grayish-bi own medulla were seen to be normal in width and 
appearance , 

Kidneys Each kidney weighed 200 gm The capsule of the right kidney stripped 
with ease, revealilig a smootli, i eddish-brown corte:: On section the cortex was seen 
to be normal in width and was easily demarcated from the medullar}’’ pyramids which 
were of the same coloi The open'pelvis, calyces and ureter were not altered. The 
left kidney was like the i ight in all respects 

Bladder The bladdei was distended by a moderate amount of turbid yellowish 
urine The mucosa which was slightly trabeculated was yellowish-white in color 
The ureteral and uiethral orifices were patent 

Prostate The piostate was normal in size and shape and on section the paren- 
chyma was seen to be firm, smooth and white The testes were normal in size, shape 
and consistency On section the light grayish-brown tubules strung out with ease 
Gastrointestinal Tract The esophageal wall contained many longitudinal wrink- 
lings The mucosal surface was white in coloi The stomach contained a small 
amount of dark giay mucoid material Many rugae were present The mucosa was 
dark red in color and a few petechial hemorrhages were seen The small intestinal 
mucosa was also dark red in color but no other changes were seen The ascending, 
transverse and descending colon were unaltered There were a few scattered small 
diverticula of the sigmoid colon These diverticula contained fecal material and 
were continuous with the lumen of the colon The rectum was normal in appearance 
Bone Marrow The deep red vertebral bone marrow was normal in appearance 
Organs of die Neck and Brain Not examined 

Mta oscoptc Rcpoi t Heart Right Ventricle The muscle fibers were enlarged as 
were their bizarre nuclei There was a moderate amount of perivascular fibrosis 
present The epicardium showed no changes 

Left Ventricle The endocardial surface was covered by a thrombus which was 
undergoing early organization The normal architecture of the irregularly thiclcened 
endocardium was disiupted by areas of hemorrhage, necrosis and accumulations of 
lymphocytes and polymorphonuclear leukocytes Numerous dilated and congested 
capillaries and fibroblasts were seen in tlie deeper layers of the endocardium Lym- 
phocytes, polymorphonuclear leukocytes and connective tissue were present between 
the muscle fibers and around the blood vessels in the myocardium Beneath the myo- 
cardium the wall of the aneurysm could be seen The superficial surface of the 
aneurysm was covered by a thrombus The wall itself was composed of dense acel- 
lular fibrous tissue Dilated and congested blood vessels surrounded by lymphoc 3 ^es 
and polymorphonuclear leukocytes could be seen in the depth of the aneurysm wall 
Right Auricular Appendage The endocardial surface of the appendage was 
covered by thrombus and by clot The endocardium was slightly thickened by lympho- 
cytic and polymorphonuclear leukocytic infiltration Lymphocytes were also present 
around the blood vessels in the myocardium 

Aortic Valve The aortic cusps and the intervening commissure showed no changes 
other than fusion 

Pulmonary Artery and Aneurysm • The intimal surface of the pulmonary artery 
was covered by thrombus Necrotic polymorphonuclear leukocytes and lymphocytes 
were seen in the intima The intima was further thickened by fibroblasts All the 
adventitia and the greater portion of the media were replaced by a necrotic amor- 
phous eosinophilic material m which the remnants of polymorphonuclear leukocytes 
could be seen 

Thoracic Aorta The mtima showed no changes There were a few lymphocytes 
and plasma cells around the medial and adventitial blood vessels 
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Lungs The pleura was markedl3’ thickened by Sbrous tissue, congested blood i es- 
sels and bj lymphocj'tic infiltration Tlie aheolar septa, many of uhich were broken, 
were tluckened by dilated and congested capillaries, ljanphoc>tic infiltration and con- 
nective tissue The alveoli contained red blood cells, polymorphonuclear leukocytes, 
lymphocytes and mononuclear wandering cells There were hemorrhages in the walls 
of the bronchioles and also ly mphocytic infiltration 

Liver The capsule showed no changes Tlie efferent veins and sinusoids ivere 
markedly dilated and were filled witli red blood cells The adjacent liver cords were 
narrow'er tlian normal and the In'er cells contained a few \acuoles and a slight amount 
of yellowush-browm pigment The Kupffer cells also contained tins pigment There 
w'as a slight increase in connectne tissue and lymphocytes in the portal areas 

Spleen The capsule was not altered The malpighian corpuscles w'ere normal 
in number and cellular content but w’ere decreased in size The sinusoids w'ere 
dilated and their lining cells w'ere prominent There was an increase in tlie amount 
of fibrous tissue and tlie number of red blood cells in the pulp The walls of the* 
arteries and arterioles w'ere slightly tluckened 

Pancreas Tliere was a slight increase m the interlobular and intralobular fat 
The cells of tlie islets, ducts and acini showed no changes 

Adrenal The cortical and medullaiy cells were normal in appearance The cap- 
sule was not altered 

Kidney The capsule show'ed no changes There was a slight increase in fibrous 
tissue in tlie glomerular tufts An occasional polymorphonuclear leukocyte was seen 
in the glomerular capillaries A granular eosinophilic material was present in some 
of the tubules' and in tlie glomerular space LymphoQ'tes were present around tlie 
blood A essels in tlie cortex The arteries aiid arterioles show ed no clianges 

Prostate The acini and ducts ^arled little m size and shape The lining epithelial 
cells of the former were heaped up and formed papillary projections The fibro- 
muscular stroma show ed no changes 

Stoniadi The mucosa was infiltrated with lymphocytes, polymorphonuclear leuko- 
cy’tes and a few plasma cells The submucosa, muscularis and serosa were not 
altered 

Anatomical Diagnosis. Syphilitic aortitis, partial stenosis of coronary ostia, syph- 
ilitic aneurysm of ascending aorta, compression of pulmonary artery by aneurysm 
witli narrowing of tlie lumen Compression of left auricle by aneurysm Hyper- 
trophy and dilatation of right \entricle Mural tliroinbus of right auricular append- 
age Chronic passn e congestion of In er and spleen Congestion of lungs Ascites 
Cyanosis, marked Pulmonary arteritis with oierlying tlirombus Left auriculili> 
with oi erlying tlirombus Fibrosis of pericardium Pulmonary emphysema bihteral 
Fibrous pleural adhesions, right' Qironic gastritis Dn erticulosis of sigmoid colon 

Discussion 

The patient presented tlie clinical picture of acute primary cor pulmonale as 
showm by the rapid onset of seiere dyspnea, ortliopnca and cyanosis ciidcncc o: 
right heart failure wnth distended neck \ eins and hepatomegah , accentuated P- 
marked increase in Acnoiis pressure and markedly prolonged loser circulation 
time Eiidence of left heart failure was absent All the usinl efforts used i 
treating heart failure were of no a\-ail 

The etiology of the syaidrome was a source of much discus'ion during I’ 
Some felt that syphilitic aortitis was present bccau«e of the history of sypnil.s 
dilated aorta on the roentgenogram and the diastoKc murmur at the base trri 
nutted along the left sternal border. Howe\cr this explained inndcquatch ti 
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clinical couise of acute cor pulmonale Others believed, because of the diastolic 
murmur at the apex, the accentuated P™ and the enlarged left auricle as seen by 
fluoroscopy, that the patient had rheumatic heart disease with disease of the 
mitral and aortic valves and perhaps a concomitant syphilitic aortitis It was 
difficult to account for the clinical picture on this basis, also, inasmuch as no signs 
of pulmonary congestion were evei noted until just before death, and the symp- 
toms of the right heart failure were so severe and acute in onset. 

It is difficult to explain the murmurs by the postmortem findings Appar- 
ently there was no insufficiency of the aortic valve The diastolic blowing mur- 
mur at the base and along the left sternal border may have been due to a relative 
insufficiency of the pulmonary valve from pulmonary hypertension, producing 
a Graham-Steele murmur. One can only conjecture as to the anatomical basis 
of the presystohc murmur at the apex However, the only pathological change 
in the left auricle was that due to the pressure upon it by the aneurysm 

Several articles have appeared in the literature concerning the production ol 
cor pulmonale by obstruction of the pulmonary artery by syphilitic aortic aneu- 
rysms Garvin and Siegel, in 1939 reviewed the literature and reported three 
personally observed cases They stated that the usual result is rupture of 
the aneurysm into the pulmonary artery, but that rarely the aneurysm does 
not rupture but causes a stenosis of the pulmonary artery This results in a 
burden on the right side of the heart, resulting m hypertrophy and dilation of the 
right ventricle, the so-called cor pulmonale In their review, the aneurysm was 
located in the ascending arch of the aorta involving either the sinuses of Valsalva 
or the region just above the commissures, and bulged anteriorly and to the left, 
encroaching upon the pulmonary artery 

No case of aortic aneurysm with encroachment upon both the pulmonary 
artery and left auricle could be found in the literature In the Glasgow Medical 
Journal of 1897,® a report is mentioned of the presentation of a heart containing 
two aneurysms, both arising above the aortic valve One aneurysm projected 
against the left auricle The case was that of a 38 year old woman who com- 
plained of severe symptoms of heart disease of 13 weeks’ duration “There 
were signs of cardiac hypertrophy witli V S and V. D murmurs heard most 
distinctly at the lower sternum ” 


Conclusion 

A case of aortic aneurysm with encroachment upon the pulmonary artery 
and left auricle resulting in cor pulmonale and signs of left auricular obstruction i 
IS presented with the postmortem examination 
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CASE REPORT OF DISSECTING ANEURYSM OF THE AORTA 
WITH CARDIAC TAMPONADE'^ 

i 

By David R Sacks, Lt Col , M C , F A C P , Camp Faimvi, TcAas 

Although dissecting aneurysm of the aorta with cardiac tamponade is not 
so rare as to warrant reporting in itself, this case is reported to stress the evolu- 
tion of certain electrocardiographic changes noted in senatiin which ma)-^ be of 
considerable diagnostic value 


Case Report 

On the morning of September 29, 1942, a white male adult 50 years of age was 
• admitted to the Station Hospital He appeared critically ill and complained of agon- 
izing pain in the mid chest, back of the neck, throat, teeth, and both arms to the 
fingertips 

The patient stated that while he was standing in the field the pain and a gasping 
type of respiration suddenly appeared simultaneously m the above mentioned areas 

His previous personal history rev'ealed the usual childhood diseases, tonsillectomy, 
and herniotomy Seven years prior to admission he suffered an injury to the neck 
in an automobile accident, at which time there was a questionable fracture of a cervical 
v'ertebra He had been known to have had a mild to moderate elevation of blood 
pressure for several years 

The family history was non-contnbutory except that the mother died of cerebral 
hemorrhage 

Physical examination rev^ealed a critically ill middle-aged male adult He ap- 
peared to be well oriented and in a state of collapse The face was flushed The 
fingers and toes were cold and clammy There was no cj-anosis and no difference in 
temperature or pulse of the tvv'o upper and lower extremities The respirations varied 
between SO and 60 per minute and were shallow and labored The heart rate w.is 
found to be slightly rapid, but the sounds were of normal intensity Tlie blood 
pressure was 150 mm Hg sjstolic and 90 mm diastolic m both arms He w'as well 
nourished and developed Height w'as 5 feet 9 inches 

Progress Soon after admission patient was given morphine sulphate, Vi gram 
by subcutaneous injection It was thought initially that the patient was suffering from 
an acute myocardial infarction, but because of tlie character of the pain the possibilitj 
of a dissecting aneurysm of tlie aorta w'as considered About one hour after admis- 
sion, the heart sounds became distant and a gradually increasing number of ectopic 
beats made tlieir appearance The gasping respiration subsided, the rate coming down 
from 40 to 50 per minute to 16 to 20 per minute Oxjgen was administered inler- 
mittentl> through a BLB type oxj'gen mask Some two hours later an electrocardio- 
gram was taken At tliat time onlv pain across the niid-thorax persisted and the pa- 
tient stated that tlie diaracter of this pain differed from the original but he could not 
describe in what w'aj it differed That afternoon a test dose of qumitlinc sulphate 
was given to start this drug beciuse of the numerous ectopic beats and as prophvlaxis 
against a possible ventricular fibrillation The blood pressure during the dav varied 
between 150 mm Hg sjstolic and 90 mm diastolic and 140 mm svstolic and 90 mm 
diastolic The number of ectopic beats lessened and the intcnsitj of the heart sounds 
became normal Tlie following day there was niucli improvement m the general 
condition and tlie onlv complaint was a slight prccordial and neck pain Onlv an 
occasional ectopic beat was noted No pericardial friction rub was heard llic pa- 
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tient was placed on quinidine and aminophylline, gi ains 3 each three times daily The 
electrocaidiogiain was intei preted as showing myocardial infarction (anterior) De- 
tailed desciiption of the tiacings will be given later 

On the second hospital day patient was given pantopon, ^ gram, at 11:00 pm 
■and 5 30 the following morning because of inci eased pain in the neck and upper back 
The pulse had varied between 90 and 100 duiing the night The blood pressure 
‘that day averaged 140 mm Hg systolic and 104 mm diastolic The heart rate and 
Thythm.were normal except that the A, became accentuated On the third day tem- 
perature was 101“ F, pulse 108, regular and of good quality. Fine crepitant rales 
were heard over botli bases The heart showed no abnormal sounds The following 
day the patient was entirely comfortable except for mild headache and the crepitant 
rales were heard occasionally over the left base On tlie fourth day the patient was 
distinctly better, blood pressure remained about 140 mm Hg systolic and 90 mm 
diastolic The lungs were clear and the heart appeared to be noimal On the fifth 
day a pericardial friction rub was heard, best ovei the mitral area General condi- 
tion was good The friction rub disappeared on the following day and the blood 
pressure averaged 138 ni™ Hg systolic and 88 mm diastolic, with a pulse of 90. 
On the morning of the seventli day the patient suddenly became anxious and restless 
and a cold, clammy sweat covered his body The pulse was faint and difficult to 
obtain, and the heart sounds were found to be distant but regular There was a sud- 
den reappearance of severe pain over the entire precordium and the patient rapidly 
went into shock An hour later a definite pulsus altemans appeared The blood 
pressure was not obtainable The apex rate was 98 with frequent ectopic beats and 
an apical systolic murmur, and an audible precoidial fiiction rub was heard Moist 
rales appeared in both lung bases The patient was given morphine sulphate, H gram, 
and oxygen was administered again Soon after he was given 50 per cent glucose 
and aminophylline, 3% grains intravenously Within two or three houis occasional 
pulse beats could be obtained, the extremities became warm, and the color appeared 
normal in the extremities Marked perspiration continued, blood pressure was 90 
mm Hg systolic and 60 mm diastolic Respirations were 50 per minute Another 
electrocardiogram that was taken the same morning showed no evidence of block or 
ventricular fibrillation During the day tliere was gradual improvement and that 
afternoon the blood pressure was 130 mm Hg systolic and 80 mm diastolic During 
the night there was a sudden collapse of the blood pressure again with a rising res- 
piratory rate The heart sounds became irregular and tlie temperature gradually rose 
to 106 8 ® F per rectum At that time the blood pressure was 90 mm Hg systolic and 
60 mm diastolic and about Ihiee hours later had risen to 120 mm Hg systolic and 
80 mm diastolic His condition lemained tlie same until the following moining when 
the patient suddenly coughed, went into collapse rapidly, and died soon after 

Labotatoiy Data Soon after admission tlie urine was found'to be normal The 
blood count revealed normal red blood count and hemoglobin 90 per cent There was 
a slight leukocytosis with a polymorphonuclear increase to 84 per cent with no shift to 
the left Blood non-protem nitrogen was 40 milligrams per 100 c c The sedimenta- 
tion j-ate (Cutler tube) was 10 mm in 60 minutes On the fouith hospital day the 
sedimentation rate had risen to 42 mm in 60 minutes Several urine examinations 
throughout the course of illness revealed no abnormalities except for a trace to 1 plus 
albumin and 8 to 10 leukocytes per high power field The blood non-protem nitrogen 
on the third hospital day was 43 milligrams per 100 c c 

Elect) ocaidiog)aplnc Studies (See tra,cings below) The fiist tracing (first 
column on the left), about two hours after admission, showed a rate of 80 with a 
normal sinus rhythm PR interval 015 P-waves, 0 1 QRS complexes 0 07 Deep 
S 3 Tj diphasic T, diminished amplitude T^ inverted Marked left axis devia- 
tion Interpretation It was thought that the T-wave changes in Leads I and IV 
suggested an early acute anterior myocardial infarction 
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Electrocardiogram, fourth day of illness (middle column) Rate, 104 Sinus 
tachycardia PR interval 014 P-wa\es, 0 08 Splintered QSg and eleiated ST, 
and ST, T, diphasic to inverted T, diphasic to inverted Tg diphasic in- 
verted Interpretation Changes diagnostic of anterior apical m>ocardial infarction 
or acute pericarditis 

Electrocardiogram eighth and last da 3 ' of illness (last column on right) Rate 110 
Sinus tachycardia PR interval 0 16 P-Avaves, 011 ST„ segment eleAated Deep 
Qg Low Rg Interpretation As compared witli previous tracings, the upright T,, 
Tj, and indicated a reversion toward normal 


Lead One 



Fig 1 


AuTorsA Protocol 

Pathological Diagnoses 1 Hemorrhagic pericardial tamponade 2 Dissecting 
aneurjsm ascending portion tintrapcricardial) of the .aorta 3 Serofibrinous and 
fibrinous pericarditis 4 Aorta — arteriosclerosis 5 Coronars artcrA — atiicro‘>clcro«i« 
6 Lungs — bilateral minim.al pulmonary congc-.tion 7 K'cinc\- — ^I'cnign nephro- 
sclerosis (carlj*) S Lner — focal dcgcncratne hepatitis 9 Br.nn — hjperemn (with 
dtapedesis of red blood cells) of right panet il coric\ 
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Cardiovasculai System Gross findings of the caidiovascular system showed the 
pericardium to be quite distended. When it was opened, the parietal layer was found 
to be considerably thickened, measuring 0 3 cm The pericardial sac was filled with 
free blood and cruor clot, lepresenting a volume of approximately 500 cc A sero- 
fibrinous exudate covered the light auricle, right ventricle, and extended on to the 
anterior surface of the left ventricle This exposure showed the right auricle to be 
slightly distended and the right ventiicle definitely more distended The ascending 
portion of the aorta was seen to be larger than noimal and measured 10 by 4 cm The 
aorta was dissected free at the aortic lulus and then opened, after removal, along the 
greater curvature up to tlie aortic valve This dissection showed that at a point 12 cm 
from the aortic sinuses there was a gradual thickening of the sheath about the ad- 
ventitia up to a thickness of 2 cm This circumscribed material covering tliat portion 
of tlie aorta was due to organizing extravasated blood The examination of tlie intimal 
surface of the aorta showed a number of yellow atheromatous plaques, but no evidence 
of calcification in that region and no puckering and narrowing of the coronary orifices 
were noted At a distance 3 cm above the left posterior aortic sinus there was a 
transverse rent in tlie aorta approximately 1 5 cm in length The extravasated blood, 
confined within the sheath, extended far enough to cause possible compression ex- 
ternally upon tlie coronary orifices The outer aspect of this dissecting aneurysm 
showed several circumscribed areas of organizing material, circular in arrangement, 
and up to 2 cm across and 3 cm in thickness It was not possible to identify the point 
from which the blood had escaped through one of these areas into the pericardial sac 
It is to be noted from the above that the entire dissecting aneurysm 'was intrapen- 
^ cardial There was definitely no rupture of the heart itself 

After opening tlie right auricle, we found it to be intact The right ventricle was 
ballooned out somewhat and was soft, red in color, and 0 7 cm in thickness The left 
auricle was also intact and contained no thrombi in the appendages The chordae 
tendineae and papillary muscles were normal The endocardium was normal The 
myocardium of the left ventricle was deep red and firm, measuring 1 5 cm at its 
greatest thickening There was focal narrowing at the tip of the apex for a distance 
of 2 cm where the depth of the ventricle narrowed to 1 cm This area was composed 
partly of white fibrous connective tissue which was in sharp contrast to the surround- 
ing red myocardium The aortic valve measured 8 cm across and was intact Dis- 
section of the right coronary and left coronary with its anterior ascending and cir- 
cumflex branches showed the vessels to be patent throughout In the first cm of the 
right and first 4-5 cm of the major branches of the left coronary there was evidence 
of atheromatous plaques but no calcification 

Respiratory System Right' lung, 410 gm , left lung, 320 gm Both lungs were 
somewhat similar in appearance, being grayish-black in color, with some reddening 
in both lower lobes On cut section, they were pale gray, except in tlie lower lobes 
where there was deep reddening No frothy or bloody fluid escaped On opening the 
trachea and bronchi, particularly of the left side, tliere was abundant mucopurulent 
exudate which was quite tenacious but there was no evidence of dilatation of any of 
the bronchial passages The peribronchial nodes were somewhat discrete and giayish- 
black in color 

Bacteriological Examination Culture of pericardial fluid showed no growth 

Histopathology 

Parietal Pericardium The section showed the pericardium to be thickened by 
hyalinized connective tissue and serofibrinous exudate In the latter there were some 
large cellular structures, ovoid in shape, with lightly vesicular nuclei These struc- 
tures resembled hypertrophied endothelial cells, perhaps acting as macrophages Oc- 
casionally a mitotic figure was present m them Diagnosis . Serofibrinous pericarditis. 
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Right Postenor Aortic Smtis The intima and media were essentially intact, 
except for slight focal hyalinization, but again there was a tlnckening of the adien- 
titia and surrounding sheath by granulation tissue and hemorrhagic exudate contain- 
ing large numbers of polymorphonuclear leukocytes not seen in the prei lous section 
Aich of Aorta The section showed the intima to be essentiallj intact The 
media showed a longitudinal area where the muscle fibers had become necrotic There 
were red blood cells in this rent The adventitia was continuous with a surrounding 
mass of granulation tissue In the latter there was no peril ascular round cell in- 
filti;ation — in fact, no alteration in the vessels themselves Further sections sho^^ed 
a small amount of lymphocytic deposition about a vasum-A asoruni in the peripheral 
portion of tlie media and adventitia In some of these sections, in addition to the 
granulation tissue, the outer part of the sheath showed the presence of homogeneous 
pink-staining material and red blood cells, with very little suggestion of iron pig- 
mentation Bacteria stains were negative 

Another section of aorta taken through a grossly atheromatous plaque showed tlie 
submtima and media to be irregularly thickened by hyalinization, replacing muscle 
fibers, and by fatty changes, togetlier with cholesterol deposition The central de- 
generative clianges in the media in this section were somewhat similar to those seen 
in the portion taken directly from the dissecting aneurysm, except that in this section 
tlie cholesterol clefts were so apparent Diagnosis Dissecting aneurysm and arterio- 
sclerosis An additional section showed a more recent extension of the process, with 
marked extravasation of sero-fibnnous material containing red blood cells and dis- 
integrating leukocj'tes forming a very large mantle 
Descending Aoita Diagnosis Arteriosclerosis 
Apei, Left Ventricle Diagnosis Sero-fibnnous pericarditis 
Left Coionary Diagnosis Arteriosclerosis 

Bronchus, Left Lung There was some hyperemia and hemorrhagic extra\a- 
sation 

Left Upper Lobe Hyperemia 

Right Lung, Lmoer Lobe There was hjiieremia of vessels and compression of 
many ^veoli Diagnosis Early passne congestion 

Left Kidney. There was minimal thickening of the basement membrane of some 
of tlie glomeruh The afferent arterioles appeared intact, whereas the interlobular 
arteries frequentl> shoned subintimal hjalinization Some of tlie proximal tubules 
contained pmk-staining debris which was not from red blood cells One of tlie 
branches of tlie renal artery showed early arteriosclerosis Diagnosis Early benign 
nephrosclerosis 

Liver About tlie central i eins there were present, in some instances, degenerat- 
ing leukocytes but with some evidence of degeneration of hepatic cells in such areas 
There iias bile pigmentation There was no fibrosis or proliferatnc actnity Oc- 
casionally, the leukocytic deposition was more extensile and more confined to the 
region of the central vein Those areas of focal degeneration suggested early abscess 
formation There wms some scattered fatty infiltration Diagnosis Focil degenera- 
tive hepatitis 

Brain Right parietal cortex showed hyperemia of the \ascular channels with 
focal diapedesis of red blood cells The latter often formed small mantles about those 
vascular cliannels w'lth as then only ^cry early necrosis of brain tissue Tins focal 
lesion resembled the type so often seen in hypertensne indniduals as reported bi 
Chase The larger ^essels in the sulci were esscntialU normal Diaqiiosis llspcrcmia 
(w’lth diapedesis of red blood cells) 

Tbe autopsy on this case was performed by* Lt Col Stuart Lippii.cott aIio 
added tlie following note on the pathogenesis of the perica-ditis and di'-''ceting 
aneurysm “At the time ot autopsy the size of the pericardium ^ucgcsicd the prcscrce 
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of a tamponade, which was verified .is soon «is the pericaidium was slit open The 
thickness of the peiicarduim suggested that the peiicarditis h.ad existed for some time 
On gross examination of the apex of the left ventiicle, it was thought pt ovtstonally 
that an old, sm.all myocardual infaict Wcas present However, this was not substan- 
tiated by microscopic section Furthermore, the pericarditis was too diffuse to be 
accounted for by a sm.'ill previous infarction Cultures from the pericardial fluid were 
negative, helping to lule out a bacterial etiology There was no indication that the 
pericarditis was associated with uiemia Examination and compaiison of the peri- 
caidium and tlie intrapencardial dissecting aneurysm showed that in both there was 
evidence of recent hemonhagic extravasation but that in addition theie was old 
gianulation tissue in both It seemed, theiefore, that the recent and old diffuse peri- 
carditis was best explained as being associated witli small recurrent extensions and 
leakage of the dissecting aneurysm, with organization until the final episode occurred, 
dui ing which about 500 c c of blood escaped into the pericardial sac, death being due 
to the tamponade 

“The etiologic factor in the formation of the dissecting aneuiysm was also of 
inteiest In the region of the dissecting aneurysm there was veiy little evidence, 
grossly, of arterioscleiosis For that reason other possible factors had to be con- 
sidei ed The age .group tliat this man fitted into was considerably older than that 
usually associated with idiopathic medio-necrosis, but the man’s aorta was small 
throughout for the size of his physique so tliat such an entity still remained as a pos- 
sibility Syphilis, disputed by most people as a possible factoi in a dissecting aneu- 
rysm, was not present Microscopically, pei larteritis nodosa and a mycotic form 
of dissecting aneurysm weie ruled out Finally, microscopically, in the dissecting 
aneurysm, wide subintimal and medial evidence of arteriosclerosis was found and was 
directly associated with the formation of the lesion " 

The evolution of the electrocardiographic changes worthy of note in this case 
were that on the first tracing soon after admission the patient showed T^ and T^ inver- 
sion with upward convexity of ST^ suggesting an acute early anterior myocardial in- 
'farction Three days later it will be noted tliat the further changes of T^ and T^, 
especially as compared with the first tracing, are diagnostic of anterioi apical myo- 
cardial infarction The last tracing, taken on the day prior to deatli when the signs 
and symptoms of severe cardiovascular collapse appeared, showed a reversion toward 
a normal tracing 

In studying this senes of electrocardiographic films in relation to the autopsy 
findings, the following speculations seem reasonable During the early phase of 
the patient’s clinical course in which the chest pains were prominent, there was a 
bulging of the root of the aorta due to displacement by the subintimal hemor- 
rhages so that narrowing of the coronary ostia could occur When the last 
electrocardiograph was taken a few hours prior to death, presumably the further 
destructive processes of the dissection which eventuated in the out-pouring of 
blood into the pericardial sac caused a release of this contiguous pressure and 
again allowed an adequate patency of the previously compressed coronary artery 
The drop in blood pressure probably played a part as well 

Although this IS purely speculative, it seems to be a reasonable explanation of 
the changing electrocardiographic findings from that of coronary occlusion at 
the onset of the illness to what appeared to be an almost normal tracing only 
eight or nine days later 

Certainly if one should encounter an individual showing evidence of either 
dissecting aneurysm of the aorta or acute myocardial infarction clinically, such a 
series of electrocardiographic tracings would be of considerable diagnostic aid in 
the differentiation of the two entities 
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SPLENIC NEUTROPENIA REPORT OF A CASE WITH 

SPLENECTOMY 

By Wann Langston, MD,FACP,0 A White, ]\I D , and J D 
Ashley, Jr , Lt , M C , A U S , Oklahoma City, Oklahoma 

In 1939 Wiseman and Doan " described a new syndrome closely related to 
congenital hemol 3 "tic icterus and essential thrombocytopenic purpura The chief 
features of this condition are splenic enlargement accompanied by an absolute 
neutropenia in the peripheral blood The neutropenia is relieved b} splenectomy 
These authors presented three cases in 1939 and five additional cases in 1942- 
Moore and Bierbaum reported a similar case in 1939,“ and Muether, Moore, 
Steward and Brown recorded another in 1941 * The purpose of this paper is to 
present one additional case also treated witli splenectomy with favorable response 

Case Report 

The patient, T H, is a 56-)'ear-old white male pharmacist who was first seen in 
tlie plastic surgerv clinic of the Umversitj Hospitals on October 1, 1942, because of a 
scar tissue contracture in the left popliteal space W'hich pre\ented extension of tlie 
leg to more than 150 degrees The patient had suffered from atrophic arthritis for 
about six years, and two years previously had fallen and sustained a deep laceration on 
the upper part of the calf which had healed verj slowlj leaving the scar In the 
preliminary W'ork-up, tlie white blood cell count was obser\ed to be 1800 with 78 
per cent l 3 'mphoc 3 i:es and 22 per cent polj'niorphonuclear cells Further questioning 
repealed tliat the patient had taken (estimated) 400 fiie gram tablets of sulfanilamide 
during tlie period of healing and from 100 to 150 grains of aspirin weekK, as well ns 
unknowm quantities of phenacetin This medication was taken because of the mod- 
erately severe atrophic arthritis which involved the knees, back, shoulders, wrist, hands 
and neck In 1938 wdiile tlie leg ulceration w^as healing a white cell count v\as re- 
corded as 2,400 His previous phjsician had placed him on vellow bone marrow of 
which he took about 100 capsules, because of the neutropenia Later liver extract 
w'as given over a period of one jear with no increase in white blood cell count 

He was advised to discontinue all medication and return for checks on the white 
blood cell count On October 17 tlie red blood cell count was 5 200,000 w ith IS grams 
of hemoglobin, the white blood cell count vv.as 1,700 with 73 per cent Iv iiiphocv tes, 14 
per cent voung ncutrophiles 4 per cent band forms, 2 per cent cosiiiopliilc>. 1 per emt 
basophiles and 10 per cent monoevtes On November 17 the white blood cell count 
was 1,400 and no neutrophiles were seen in the blood film A sternal marro.v biopsv 
which was taken at the same time revealed 29 per cent mv eloev tes, 12 per cvnl iiutnilc 
neutrophiles, 25 per cent mature neutrophiles, 4 per cent eosmophiles, 1 per cent 
basophiles, 26 per cent Ivmphocvtes and 23 per cent nucleated red blood cells 

The presence of a normal bone marrow picture in the face of the marked neutro- 
penia in the peripheral blood was confusing so the patient was admitted to the hos- 
pital on November 25 for more complete studv No comphints were prv'-ent n'lie** 
than tlie disabilitv from the leg contracture and arthritic deformities of llu fee* nnd 
wrists The arthritis had been inactive for at least one vear llic famdv In'torv 
was negative for anv tvpe of blood dvscrasia Tlie past historv was .leitivc fo- 
chronic disease of anv tv*pc except malaria during childhood which lia<l bn. i .asvaiip- 

♦Receivctl for publication Julv 1, 1944 

Troiii the Departments of Internal Medicine and Snrptrv, ‘state Universitv Ho'r 
Oklahoma Citj, Oklahoma 
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tomatic foi at least 30 years He had a loiisillectotny in 1937 with uneventful re- 
covery No record was made of the blood picture at that lime 

Physical examination revealed a well developed, somewhat undernourished, white 
male who looked slightly oldei than the stated age ' There was a faitit tremor of 
the hands resembling that found in Parkinsonism and the facial expression was 
slightly mask-like The skin was dry and scaly over the exposed areas The eye- 
grounds were negative The mouth was edentulous The chest was clear throughout 
The pulse late was 80 with a regular rhythm The blood pressure was 120 mm Hg 
systolic and 80 mm diastolic Theie were no caidiac abnoimalities Theie was no 
tenderness in the abdomen The spleen was palpable as a large, film, movable mass, 
extending 6 cm below the costal margin. The splenic notches were discernible Over 
the left popliteal space was a scar measuring 12 by 4 cm which held the joint so that 
extension was limited to ISO degrees 

The complete serial laboratory studies are given in the accompanying table Be- 
cause of tlie triad of arthritis, splenomegaly and leukopenia, the impression was gaiifed 
that the patient was suffering from “Felty's syndrome ” However, in tlie face of a 
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slightly increased icteric index, a mild degree of polycythemia, a normal platelet count 
and high normal reticulocyte count, it was suggested by one of us (W L ) tliat this 
picture more closely resembled the primary splenomegahc neutropenia described by 
Wiseman and Doan 

On December 10 retrograde pyelography was done to demonstrate that tlie mass 
felt in the abdomen was not renal in origin The left kidney was visualized as in the 
usual position and unrelated to the mass On December 11, 1942, a splenectomy was 
done under general anestliesia by Dr O A White It was noted that the spleen was 
About four times the usual size with a diickened capsule and several small areas of 
white discoloration of tlie surface indicating a perisplenitis There were no adhesions 
to the peritoneum or neighboring organs The spleen weighed 720 grams The gall- 
"bladder contained one stone but was not removed 

Microscopic examination of the spleen revealed the capsule and septa to be fairly 
"broad Malpighian corpuscles were well developed and located at some distance from 
one anotlier There was some increase of the connective tissue stroma in the pulp 
The capillaries in the pulp were filled with red blood cells and a number of granulo- 
< 5 'tes and their precursors These were more numerous than normal in many areas 
Definite phagocj'tosis of polymorphonuclear cells could be seen m the fixed tissue 
(figure 1) The pathological examination was done by Dr Bela Halpert 




semilogarithmic scale showing blood picture during obseilvation period 

Fig 2. 

The postoperatne course was une\cntful except for a prompt rise in neutrophilcs 
in the peripheral blood The pre-operatne white blood cell count was 2,S00 In 12 
hours the count had risen to 6,750 wntli 60 per cent neutrophilcs The prcoperatne 
platelet count was 166,050 Five hundred cubic centimeters of bank blood were gncn 
shortly after tlie operation On December 14 the white blood cell count was 11,700 
with 70 per cent neutrophilcs The blood picture is gncn in the acconipaming tabic 
in serial form On December 17 the icteric index was 14, though no clinical jaundice 
w as visible 

The patient was discharged on January 5 with the wound completely healed The 
white blood cell count was 14,600 with 63 per cent neutrophilcs. 4 per cent cocmopbilcs, 
1 per cent basophiles, 25 per cent lymphocytes, / per cent monocytes flic red b’ood 
cell count was 6,000,000, hemoglobin 176 grams The platelets numbcretl 475,0'X) 

Two w-eeks later on January 19, 1943, the patient returned to the Iln.crgcncy Room 
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complaining of a seveie heacladie and was obviously plethoric He had had a chill 
24 hours befoie and fevei of 103® lasting two houis The red blood tfcll count was 
6,900,000 with 18 gianis hemoglobin A venesection was done and SOO c c blood were 
removed, which lesulted in piompt relief of the headache One week later the red 
blood count was 8,000,000 with 19 5 grams of hemoglobin The headache had le- 
tuined The venesection was lepeated and was again followed by lelief On January 
31, 1943, he again suffered a severe chill with a fever of 104® and a pain in the left 
epigastrium This series of chills with fever use to 103 or 104® recuired daily and 
on February 2, 1943, he was re-admitted to the hospital The pain latei became 
localized m tlie left costovertebral angle 

The only physical finding of note was several small punctate hemorrhages of 
recent origin in the left retina The red blood cell count was 5,500,000 Blood cul- 
tures and repeated examinations of the blood for malaria were negative Nevertlieless, 
30 grains of quinine sulfate were given daily for 10 days because of tlie history of 
childhood malaria Roentgeri-ray examination revealed a thickened interlobar pleura 
on the left and obliteration of the left costophrenic angle Cystoscopic examination 
with urinalysis of ureteral urine failed to reveal presence of infection The daily 
white blood cell count during tins febrile period ranged from 12,000 to 22,000 

By February 24, 1943, all symptoms had cleared up and though tlie etiology of 
the febrile disturbance was undetermined, it demonstrated that the usual neutrophile 
response tq febrile infection was obtained 

On March 5, 1943, the scar tissue in the left popliteal space was excised and a 
split graft utilized to repair the defect The leg was placed in full extension On 
April 13, 1943, one small additional granulating area at tlie edge of the original graft 
was covered with pinch grafts This healed uneventfully On May 7, 1943, patient 
was discharged after intensive physical therapy designed to promote motion in the 
leg The red blood cell count was ..5,300, 000 with 16 grams of hemoglobin The 
white blood cell count was 9,400 with 68 per cent neutrophiles and 32 per cent 
lymphocytes 

The patient remained in good health and returned to his previous position as a 
pharmacist In September and October, 1943, he was seen several times because of a 
contact dermatitis which proved to be due to laundry soap 

On November 14, 1943, a red blood cell count was 5,500,000 with 16 grams of 
hemoglobin The white blood cell count was 7,250 witli 75 per cent neutrophiles and 
25 per cent lymphocytes 

He was readmitted on December 20, 1943, because of an acute tracheobronchitis, 
presumed to be of virus origin This produced a fever of 100® on admission The 
red blood cell count was 4,800,000 with 156 grams of hemoglobin The white blood 
cell count was 8,600 with 55 per cent neutrophiles, 4 per cent eosinophiles, 1 per cent 
juveniles, 1 per cent basophiles, 34 per cent lymphocytes, 3 per cent monocytes 
Spontaneous recovery occurred in four days 

The patient’s arthritis improved symptomatically so that at the time of this report 
there were no symptoms other than residual deformities produced during the active 
phase He was working full time 


Discussion 

' In 1933 Turley demonstrated that phagocytosis or perhaps extracellulai en- 
zymatic destruction of polymorphonuclear cells occurs in the spleen from a study- 
of impression preparations of fresh splenic mateiial, though the clinical sig- 
nificance of this was not recognized until some time later He suggested that a. 
hitlierto unrecognized function of the spleen was disposal of polymorphonuclear 
cells in the normal individual It was not until 1939 that the first published re- 
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ports of a clinical splenic neutropenia verified this function of the spleen In 
this report, Wiseman and Doan postulated tliat the mechanism of produchon 
of tlie neutropenia was the excessive phagocytosis of neutrophiles by the clasmat- 
ocytes in the spleen This process was considered an exaggeration of the phe- 
nomenon which occurs in the normal spleen The removal of dead, effete or 
“senile” neutrophiles by tlie spleen is compared to the well recognized destruction 
of aging er3dhroc3des by the same organ In several of their cases parallel 
phenomena of thrombocj’^topenia and hemolyfac anemia were present, suggesting 
that the spleen itself had undergone a change in degree of activity so that not only 
the formed elements ivhich had outlived their normal life span were destroyed, 
but also mature functional elements 

In the splenic neutropenia of severe degree practically all of the neutrophiles 
are destro3'’ed The presence of a normal or hyperfunctioning bone marrow is 
explained on the basis that it is not involved directly , instead the hematopoietic 
system is constantly attempting to regenerate cells in an effort to maintain the 
usual number in tlie peripheral blood stream 

“Felty’s syndrome” of leukopenia splenomegal}' and atrophic artlintis re- 
sembles splenic neutropenia at least in the superficial features This somewdiat 
vague s3'mptom complex has been questioned b3' Talkov et al ® as in many cases 
an atrophic arthritis is actually onl5’^ a concomitant finding in \'arious t3'^pes of 
splenomegaty It is of interest that tivo of Wiseman and Doan's cases and the 
present case had aithritic s3Tnptoms 

Splenic neutropenia is frequently precipitated b}"^ infection, or at least the 
clinical and hematological features become apparent during or follow’ing in- 
fections One may equally suggest that the neutropenic individual is more sus- 
ceptible to chance infection and that tlie infechon merely calls attention to a 
hitherto unsuspected neutrophile deficiency 

The diagnostic criteria as laid dowm b) Wiseman and Doan are 

A Clinical — 

1 SpIenomegal3'' 

2 Occasional purpura (thrombocj'topenia) 

3 Occasional oral ulceration (neutropenia) 

4 Icterus, mild (hemolysis) 

B Hematological — 

1 Bone marrow 

a H3'perplastic for m3eloid series 
b No abnormal cells 
c Not leukemic 

2 Blood 

a Marked specific neutropenia 
b Anemia (macroc3tic, Inpcrchromic) 
c Reticulocytosis 

d Increased scniiii bilirubin (depending on degree of anemia^ 
e Thromboci topeiiia (lariablc) 

(For a more comprehensuc understanding, the reader is referred to tiHir 
original description -) 
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Comment 

This case has all the above featuies Moi cover this patient presented almost 
a “pure” splenic neutropenia, in which tin ombocytopenia and anemia were prac- 
tically absent, though a maiked platelet use as well as a transient polycythemia 
followed splenectomy This suggests that some destruction of these elements 
was occuiiing but a compensatory hyperfunction of the myeloid tissue had 
managed to keep the platelet and erythrocyte count up to the physiologically nor- 
mal level The hyperfunction then continued for a peiiod of about one month 
after splenectomy and subsided slowly 

The popliteal space infection corresponds well to the occasional oral ulcera- 
tions noted in other patients , in this individual careful oral hygiene and absence 
of natural teeth had probably prevented such complication The postoperative 
infection, though not identified, resulted in a prompt neutrophile increase, 
demonstrating that the bone marrow was capable of a normal response to what 
may be presumed to be a pyogenic stimulus • A virus type of tracheobronchitis 
one year later did not result in leukocytosis 

A ^adual improvement in the arthritis with disappearance of symptoms 
except for deformities produced during the acute stage further suggests that the 
arthritis may have been a sequel of tlie neutropenia The role of this patient’s 
childhood malaria in production of splenic overactivity is obscure 

, Summary 

A case of chronic splenic neutropenia is presented in a 56-year-old white 
male Attention was called to the disease by routine blood studies preparatory 
to plastic surgery. The neutropenia was dramatically rdieved by splenectomy. 
This was followed by a prompt rise in neutrophiles, platelets and erythrocytes m 
the peripheral blood The syndrome was associated with atrophic arthritis. 

Follow Up Report Sep 15, 1945 This man reports feeling exceptionally well, has 
missed no time from work, has no fatigue Blood Count Hb 15 5 gm , R B C 5,880,000 , 
WB C 11,700, N 59 per cent Blood chemistry within normal range Urinalysis negative 
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A SYNDROME TERMED REITER’S DISEASE (URETHRITIS 
CONJUNCTIVITIS AND ARTHRITIS) * 

By C Dudley Miller, M D , and Donald W McIntyre, M D , 

'Cleveland, Ohto 

Although m the older German literature there were several cases suggestive 
of “Reiter’s disease,” it was not recognized as a clinical entitj' until 1916 ^\hen 
Reiter^ described a clinical picture of urethritis, conjunctivitis, and arthritis 
which was non-gonorrheal in nature, therefore, credit must be given him for 
being the first one to recognize this “disease” and its symptomatology 

During World War I, Reiter observed the sjmdrome in a young officer who 
had become suddenly ill with abdominal pains and diarrhea which showed a slight 
admixture of blood Two daj^s after the onset a purulent urethral discharge de- 
veloped, accompanied bj' a suppuiative conjunctivitis and acute arthritis of the 
right knee No gonococa could be demonstrated in the urethral and conjunctival 
discharges The existing uretliritis slowly improved without any local treatment, 
but three weeks after tlie onset tliere was an extension of the artlintis to tlie left 
ankle, nght elbow and left wist The urethritis and conjunctivitis had dis- 
appeared by this time, but the patient suffered constan% from severe joint 
sjmiptoms The temperature A'aried for weeks beti\een normal and 102 2“ F, 
being higher in the evenings Two montlis later there was an exacerbation of 
the conjunctivitis and this was soon followed by swelling of the prepuce and a 
marked cystitis After the patient had been confined to bed for 10 weeks, his 
general condition showed gradual unprovement During the course of the pa- 
tient’s illness, Reiter was able to demonstrate a spirocliete in the blood Be- 
cause of the peculiar boring movements of the organism in the dark field prepara- 
tions, It was designated by him as “Spirochaeta forans ” The organism differed 
from the pallida in that it iras easily stained with methylene blue and diluted 
fuchsin solutions The spirochete was non-pathogemc for guinea pigs, but mice 
perished in eight days with an enormous excretion of sweat However, no 
spirochete could be demonstrated in the blood or organs of these animals 

On the basis of finding spirochetes in the blood of his patient, Reiter proposed 
the name of “Spirochaetosis artliritica” for this disease Since that time no one 
has been able to demonstrate such an organism with the procedure set forth by 
Reiter Until further investigation establishes a definite etiologic factor, it is 
better to call this a syndrome rather than a disease 

In succeeding j'ears most of the cases reported have been in German \ At 
the present writing there are approximatelj 65 cases reported m the literature, 
most of them originating in Europe Pioneer work m the United States was 
done by Bauer and associates - at Massachusetts General Hospital, where in 1942 
thej’’ reported six cases considered to be tj^iical of this sjndroinc hurthcr 
studies are being done by tliese w orkers at the present time ® 

The urologist is perhaps the first to encounter patients with tin*; sjanptoin- 
coniplex, because the initial sjmptoiiis are frequently related to the gcnilounnarj 
tract How'e\cr, this condition is a problem not onlj for the urologi‘>t, but other 
clinicians as well RcMcwing some of our previous clinical records with other 

* Rcccixcd for publication Fcbnnri 22,1945 

Permission for publication giicn bj Tin. Siirpcon Gcrcnl, L S Pub ic Hetiih rr 
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diagnoses, we believe that with oui present knowledge of this disease, a few of 
them might have easily been classified as cases of the syndrome Reiter’s disease 
We are ceitain that there are many cases throughout the nation resembling this 
condition, but they have been inadequately or impiope'rly diagnosed, either be- 
cause of inadequate facilities or non-acquaintance with this syndrome Most 
often these patients have been treated for a non-specific urethritis, acute con- 
junctivitis (including “pink eye”) or “acute rheumatism ” 

Although we have only two clinical abstiacts to piesent at this tune, they 
illustrate the syndrome of Reiter’s disease along with some of the more severe 
manifestations 


Case Reports 

Case 1 Present Illness A 30 year old white male was admitted to the hospital 
with the chief complaints of urethral discharge, mild joint pains, and smarting of the 
eyes The following history was obtained 

At the age of IS he was suddenly stricken with marked hematuria, a high fever 
and mild joint pains In a few days i whitish to yellow urethial discharge appeared 
At that time large blood clots weie passed during uimation with considerable pain 
in the urethra A few days later a profuse puiulent conjunctivitis developed witli 
accompanying pain and photophobia He was tieated for cystitis, pyelitis and con- 
junctivitis The symptoms subsided in about a month Later a cystoscopy revealed a 
markedly injected bladder All smears and cultures for organisms were apparently 
negative The prostate was massaged bi- weekly for about one month because of 
slight enlargement He had no further symptoms and changeable weather had no 
effect on his joints 

Four years later the patient again had symptoms of urethritis, cystitis, mild 
arthritic pains with slight swelling and conjunctivitis He states that he had a fever 
of about 101° F to 103° F daily accompanied by pain across the lumbar areas and 
also an occasional chill lasting for only a few minutes Dysuna and hematuria 
were present during the first few days of the attack All laboratory tests were ap- 
parently negative again except for the blood and pus in the urine The diagnosis 
of pyelitis with secondary cystitis and prostatitis was again made The eye and joint 
symptoms subsided m a few days, and the patient was apparently well three weeks 
after the initial symptoms had appeared No history of sexual exposure had been 
present Shortly thereafter the patient was married, but marital relations had no 
effect upon his condition and there was no evidence of any pelvic or urinary disease 
in the wife About six months later the patient again had similar symptoms for only 
a few days which quickly subsided with bed rest 

In August 1937, the patient stated that, he was suddenly awakened by pain and 
swelling of the left elbow followed in 24 to 48 hours by extension to tlie right and 
left knee joints The joints were “so painful that even a bed sheet could not be 
tolerated over tliem ’’ This time the joints became markedly swollen with a massive 
effusion but there was only slight redness In a few days a marked hematuria and 
urethral discharge of thick pus accompanied by a severe purulent conjunctivitis ap- 
peared All smears for gonococci were negative All cultures, blood serologic tests, 
agglutination, and complement-fixation reactions were negative A non-hemolytic 
streptococcus was obtained from the blood but was later thought to be a contaminant 
when subsequent cultures failed The patient remained in bed for two months and 
convalesced for another two months During the course of his illness he had sev- 
eral mild chills with tlie temperature reaching 104° to 105° F He was extremely 
toxic and even though the tentative diagnosis of pyelitis and cystitis with possible 
septicemia was made, the urologist was not satisfied with the diagnosis Neo- 



j)rontosiI was administered but with no apparent eftect Absolute bed rest seemed 
to be the only helpful treatment There were no residual joint symptoms Prostatic 
-massage w'as instituted after the acute phase of the illness had subsided Later a 
cystoscopy re\ealed injection of tlie mucosa of the bladder but no disease of the kid- 
nej'S was demonstrated E coh was cultured from the urine No furtlier symptoms 
-were present and the urine had been normal on frequent examinations until tlie present 
illness 

Six months prior to tins report die patient was seen as an out-patient when he 
began to have a slight whitish uretliral discharge accompanied by burning and fre- 
quency The urine 3 glass test show'ed cloudy sediment composed of mam pus cells 
in tlie first twm, but tlie urine sediment in tlie third glass revealed a few^ pus cells 
The prostate was slightly boggy and tender, and the right seminal vesicle was ap- 
parently blocked Prostatic smears after massage revealed many pus cells and 
diminished lecithin bodies Sulfonamides had no effect on the course of the disease 
It was felt at the time that most of tlie trouble w^as caused by the prostate, so bi- 
weekly massage plus diathermy daily to the perineum w'ere started Relief w'as ob- 
tained for a short time, but tlien the patient had mild arthritic pains and occasional 
-uretliral discharge The conjunctivae were injected and a small amount of sero- 
purulent material could be obtained Smears failed to show any pathogens He 
continued on duty until October 1944, at wdiich time improiement was noted wdiile 
on leave After he returned to duty his symptoms recurred On three occasions 
there w^as hematuria Having lost 35 pounds of w’eight in six montlis, the patient 
■was hospitalized for further study and treatment 

Personal and Family Histones These were essentially' negatne 

Physical Findings Normal findings w-ere present except for the following a 
moderate conjunctivitis and episcleritis of both eyes, profuse purulent urethral dis- 
charge, tenderness and sw'elling of tlie metacarpo-phalangeal joint of right index 
finger, mild tenderness but no sw'elhng of both knees Temperature 37 2® C , pulse 90, 
respirations 18 • 

Laboratory Data Repeated smears of urethral discharge show'cd many pus cells 
witli occasional gram-positive cocci Prostatic smears (wet) revealed many pus 
cells and a few lecitliin bodies but no bacteria Smears of the conjunctnal secretion 
revealed gram-positive cocci, some in short chains and otliers in clusters Cultures 
of the eyes show'ed a few diphtlieroid colonies and Staphylococcus albus, the latter 
being non-patliogemc on tlie basis of tlie coagulase test The cultures of the urethral 
and prostatic secretions were negative except on two occasions when E coh and 
Staphylococcus albus were growm Repeated cultures of the urine failed to reieal 
any patliogens All animal inoculations, including those for tuberculosis, failed to 
'provide any new' eiidencc Blood films and cultures were ncgatue Scrapings of 
tlie urethra and conjunctnae were negatnc for inclusion bodies Blood studies re- 
wealed Red blood cdl count 4,400,000 to 5,000000 and white blood cell count 10,500 
to 13,200 with a slight increase in the polymorphonuclear cells Ilemoglobni ranged 
from 85 per cent to 95 per cent The sedimentation rates laried from a high of IS 
mm per hour to 12 mm per hour and at the time of discharge from the hospital they 
had returned to normal The unc acid and non-protcm-nitrogcn w ere w ithiii normal 
limits Blood Eagle and Alazzmi reactions, repeated complement-fixation tests for 
gonorrhea, and agglutination for typhoid, disentery and Brucella groups were 
negatu e 

Repeated urinalyses showed Specific graMty 1 OOS to 1 022, acid reaction, trace 
to one plus albumin, occasional to frequent red blood cells, few to clumps of pus cells, 
no casts, and some ^llucous shreds and epithelial cells Dark field examination*:, 
Gienica and methylene blue stains failed to show am spirochetes in the urethral dis- 
charges 
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Additional Studies Fiei, Ducrey, and intradeiinal alleigy tests were negative. 
The electrocardiogi am was normal Roentgenograms of the teeth, paranasal sinuses- 
and chest were normal No evidence of a focus of infection was found Roent- 
genograms of the joints and long bones levealed no patliological change All renal 
function tests, including intravenous . pyelograms, were normal Stool culture for 
pathogens was negative 

Course and Treatment While in the hospital the patient was given a regime 
of complete bed rest, penicillin 20,000 Oxford units every 2 hours for 35 doses com- 
bined witli sulfathiazole grams 1 every four hours and a nutritious ‘diet The symp- 
toms subsided slowly and a prolonged convalescence of two months was prescribed, 
after the patient was discharged Apparently chemotlierapy had very little if any 
effect on the course of the disease Bed lest seemed to be the only positive thera- 
peutic measure Specimens have been sent to the National Institute of Health for 
further studies and virus determination The results may not be known for several 
months 

Case 2 Present Illness A 21 year old white male was admitted to the out- 
patient department complaining of pain in the back and a discharge from the penis 
of 24 hours’ duration A history of sexual contact during September 1944 on sev- 
eral occasions was obtained, the last exposure having been one day prior to admission 
The urethral discharge was mucopurulent in character and tlie pain was located 
in the left lumbar region and radiated around to the left abdomen but not into the 
testis or penis The pain was intermittent in character and was unaccompanied by 
other sjrmptoms No history of hematuria or dysuria was obtained at that time 

Personal and Family Histones The patient’s last tropical service was in Sep- 
tember 1943 in the West Indies but no history of any illness while serving in that 
region was obtained The patient denied any previous venereal disease At the 
age of SIX years he suffered from pneumonia and an appendectomy was performed, 
during the same year The family history was negative 

Physical Findings Examination was essentially normal except for evidence of 
tenderness in the left lumbar area and a mucopurulent urethral discliarge The 
prostate was normal in consistency, shape and size 

Laboratory Data Stained smears of the urethral discharge revealed occasional 
gram-positive cocci and a moderate number of pus cells No gram-negative organ- 
isms were noted Chocolate-agar cultures weie negative for gonococci 

Treatment This consisted of 125,000 Oxford units of penicillin, and owing to- 
the patient’s required presence in Texas, he was not given further treatment at that 
time 

Subsequent Course The penicillin had no effect on his urethritis The dis- 
cliarge became more profuse and the lumbar pain became more severe He was 
admitted to another hospital on October 24, 1944 The diagnosis of pyelitis was made 
and the cultures of the urine and discharge failed to show any evidence of gonococci 
Some cultures revealed gram-positive diplococci Sulfathiazole was administered 
but because of tlie presence of a hematuria after one week of the drug, the sulfonamide 
was discontinued However, the urethral discliarge became more profuse The 
patient was given 150,000 units of penicillin intramuscularly and the discharge sub- 
sided but the hematuria persisted There was pus in all three glasses of urine Cysto- 
scopy was performed late in November 1944 at which time there was a marked 
hemorrhagic cystitis The urine from both ureters was clear and free from pus. 
The patient developed an excoriation on the glans penis on November 8, 1944, which 
persisted after his discharge from the hospital in Texas Dark field examinations 
and blood serologic reactions were negative for evidence of syphilis The urethral 
discharge ceased on December 16, 1944 
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While returning to New York tlie patient became ill aboard tlie train and was 
hospitalized at the U S Marine Hospital, Qeveland, Ohio, on December 23, 1944, 
complaining of severe pain in the back and reappearance of tlie urethritis 

Course During Last Admission The physical and laboratory findings on admis- 
sion were essentially those of previous studies Repeated cultures failed to establish 
an etiologic agent The patient had lost 22 pounds in weight in six Meeks The 
urine 3 glass test showed a small amount of pus in each glass on repeated examina- 
tions during December 1944 and January 1945 The discharge and back pain ceased 
January 16, 1945 Intravenous pyelography on admission revealed a dilated left kid- 
ney pelvis but in January 1945 a normal pjelogram was obtained Repeated com- 
plement-fixation tests for gonococci and die dysentery groups M'ere negatne Blood 
cultures failed to reveal any pathogens Repeated inoculations in guinea pigs 
showed only E colt On February 2, 1945, there M'as marked cloudiness of the urine 
in all three glasses and pus cells were numerous on microscopic examination A 
marked dysuria and urethral discharge developed February 3 and these M'ere foIloM'ed 
by a terminal hematuria beginning February 6 There M'as marked tenesmus at ter- 
minal urination with the passage of large blood clots, after wliicli tlie patient Mas 
relieved Morphine M'as required to give relief at frequent intervals 

The hematuria persisted and on Februarj' 14 a severe bilateral conjunctivitis 
developed Four days later tlie patient complained of marked pain and sM'elling of 
both knee joints On February 22 the hematuria and urethral discharge ceased, but 
the conjunctivitis and the artliritis remained In three daj's there was swelling and 
mild redness of the right M'rist joint Salicylates had no effect on the course of the 
joint symptoms All symptoms subsided gradually and there were no sequelae at tiic 
time of discharge on April 17, 1945 

Summary of Laboratory Data The urine studies revealed a range from manj 
pus and red cells during the illness to normal findings at the time of discharge from 
tlie hospital Cultures of the urine showed occasional colonies of E colt but no other 
bacteria 

Cultures of tlie blood, conjunctn ae, urethra and joint fluids Mere all negative 
for pathogens Guinea pig inoculations were negative except for recovery of E colt 
in several of the animals 

Scrapings of tlie conjunctivae were sent to the National Institute of Health, 
Betliesda, Alarvland The report is as follows “Diagnosis clironic conjunctivitis, 
cause undetermined The conjunctival scrapings are focallj covered bj a thin lajer 
of stratified squamous epithelium The corium consists of a looselv textured fibrous 
tissue irregularly infiltrated bj lymphocj tes, some larger mononuclear cells, and oc- 
casional polj'inorphonuclears No possible etiological agents or inclusion bodies were 
identified ” 

The sedimentation rates remained high They ranged from 25 mm per hour 
to 20 mm per hour 

Roentgenogram of the chest revealed normal findings Roentgenograms of the 
bones failed to show anj pathological process 

Blood counts performed at frequent intervals showed red blood cells 4 4 to 5 
million, leukocjtes 13,300 to 6,450, hemoglobin SO to 95 per cent and iiornnl dif- 
ferential counts The blood picture was normal at tune of discharge from (he hos- 
pital There was a wide variation in the prothrombin time At the hcinatiiria stage 
the prothrombin time was 31 per cent of normal, but improved gradinllv after ces- 
sation of the bleeding At the time of dismissal it had returned to nonn it Pkitelct 
counts, bleeding and clotting times and clot retractions were normal Scrum proteins 
were normal, as were the A G ratios 

Blood non-protein nitrogen and uric acid studies were nornnl Repeated blood 
Eagle and Mazzini reactions were negative AH coinplcment-lixation tests for gmior- 
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rhea were negative Fiei and Ducrey skin tests were negative Dark field examina- 
tions, smeais and cultures of the penile excoriations failed to reveal any pathogens 
No definite etiological agent was discovei ed in this case 

I 

Summery of Treatment Many measures were tried No response was 
noted after the administration of sulfonamides or penicillin Vitamin K and 
calcium were given during the period of hematuria Regardless of any therapy 
the patient continued to have symptoms Bed rest is believed to be the only 
beneficial therapeutic measure in this case 

Incidence 

There is no doubt in the minds of investigators that this syndrome occurs 
more frequently than reported in the literature Almost all of the cases have 
been in young males, the majority having been in soldiers in the 20 to 30 year 
age groups. As far as we are able to determine there have been no cases re- 
ported in the negro race, however, when more work is done m this country 
there may be occurrences in this group also The syndrome in an overwhelming 
majority is found in those without previous venereal history 

Symptoms and Clinical Features 

The essential triad of symptoms has already been mentioned However, 
there are other manifestations which should be cited Lever and Crawford^ 
reported cases of keratosis blennorrhagica without gonorrhea which were be- 
lieved to be so-called Reiter’s disease Kuske ® described nine cases of pseudo- 
gonorrheal dermatitis also having urethiitis, conjunctivitis and arthritis 
Kumer ® discussed a rare feature of a pseudo-membranous and papulo-vesicular 
eruption not only involving the general skin, but also the mouth, nose, conjunc- 
tivae, prepuce and anus Naegeli,^ Wiedman,® and Kruspe® reported derma- 
tological features in some of their cases 

Very rarely is there a septicemic course A case was reviewed by Pfleger 
which developed a peculiar type of septicemia accompanied by herpes of the 
cornea Most of the cases develop a pi of use purulent conjunctivitis and epi- 
scleritis with associated weeping and photophobia Seldom does the temperature 
go above 38° C , but an occasional case has shown a fever of 39° to 40° C Any 
complicating feature may give rise to a high febrile and marked toxic reaction 
Night sweats are not uncommon 

Many have had their onset with a severe diarrhea, some even with a bloody 
flux, however, this symptom has not been constant enough to warrant its in- 
clusion with the cardinal symptom-complex 

Excoriations and ulcerations of the penis have been present in a few cases 
Most of the penile lesions occur as a lesult of the constant and profuse irritation 
from the urethral discharge Pam in the perineum, suprapubic region, along the 
course of the urethra, and in the costovertebral legions may be present 

The joints are usually very painful , active motion is often impossible and pas- 
sive motion produces excruciating pain Polyarthritis is most frequently ob- 
served, but mono-articular involvement may occur There is often a marked 
synovial reaction which develops suddenly One symptom may persist longer 
than others Very few cases have suffered disabling features, however. 
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There dre recurrences m about 20 per cent of the cases, with involvement of 
any or all of the three systemsi The syndrome has a self-hmited course — ^re- 
covery usually being complete with httle or no residuae 

The prostate is frequently involved and has a tendency toward abscess for- 
mation The Seminal vesicles may become engorged and blocked, but there has 
been no instance of epidid)nnitis reported 

Etiology 

The proof that Reiter’s disease is an mfectious process remains mcondusn e, 
although evidence points to this probabihtj' Very few investigators have re- 
covered a definite bacteriologic agent Reiter thought that a spirillum was re- 
sponsible for this condition Later studies showed that the causal agent is not a 
spirochete, since such an organism in succeeding cases has not been sub- 
stantiated 

It has been observed by many workers that diarrhea often precedes or ac- 
companies this s)mdrome In the German armed forces an enteric polyarthritis 
frequently complicated b> urethritis and conjunctivitis was extensively ob- 
sen'ed The factor of intestinal infection was considered Many organisms 
have been cultured, most of them being non-pathogenic to animals Gonococci 
have not been found in smears or cultures The possibility that it is a venereal 
infection has been pretty definitely ruled out No venereal history has been 
obtained in over 95 per cent of the cases and most cases have not had recent 
sexual exposure 

E colt, pneumococci. Staphylococcus albu^, “enterococci” of various types, 
diphtheroids, non-hemolytic streptococci, B xctosis and mucosus are a few of 
the organisms found by investigators Most of these organisms have not been 
recovered in animal studies All cultures for tuberculosis have been negative 
Beigibock suggests the possibility of allerg)’^ as being the etiologic factor 
There is no information in the literature that this question has been studied or 
evaluated We were able to rule this out as a basis in our cases 

Most investigators report stenle cultures when using ordinarj' bacteriological 
media Because of the course and refractory nature of this sjnidroine, ^\c expect 
to search for a filterable virus in the future with the hope of finding an etiologic 
agent 

Laboratory Findings 

In most cases the sedimentation rates are found to be increased, the rates 
rise and fall in relation to the acuteness of the attacks Some maj persist for a 
short time after tlie subsidence of the simiptoms 

There is often .a secondarj hypochromic anemia, some cases re\ealing a red 
blood cell count near 3,500,000 The -nhite cell count maj be normal or elc\atcd 
to 20,000 The average count hovers around 13,000 \Mth the differential show- 
ing a slight increase in the polymorphonuclear elements 

The urine re\eals manj to clumps of pus cells, occasional to frequent red blood 
cells, traces of albumin, usiiallj' no casts, and nonnal concentration-dilution 
capacitj' 

The sjmoMal fluids from the swollen joints fail to \ield an\ CTUsatnc agent 
They show inflamniatorj' cellular elements 
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Serological tests for syphilis, complement-fixation for gonorrhea, and ag- 
glutinations for dysentery and Brucella have been negative Non-protein nitro- 
gen and uric acid studies are within normal limits Thick and thin blood films 
have not revealed any foreign element or parasite in the blood stream. 

Bauer and Engleman give the best report on the pathological findings in the 
joints and synovial fluids “The cytological and chemical alterations that occur 
in the sjmovial fluid are similar to the changes that have been observed in the 
specific arthritides Biopsy a joint during the acute phase reveals a markedly 
injected synovial membrane, which when examined microscopically shows in- 
tense hyperemia and small focal areas of acute inflammatory cellular infiltration, 
findings which are quite indistinct from the acute synovitis of either specific in- 
fection or rheumatoid arthritis ” 

'Osteoporosis and atrophy of the bones may occur, especially m the subchon- 
dral areas These are rare, however 

Diagnosis 

A diagnosis of Reiter’s syndrome is made by a process of elimination The 
triad of urethritis, conjunctivitis and arthritis should make one suspect this 
particular entity after gonorrhea is ruled out by the negative history, smears, 
cultures, and complement-fixation tests The presence of “sterile” cultures 
points to this symptom-complex The course and the slow response to therapy 
make this condition more probable 

Because the arthritis may be the first and only sjmiptom for a few days, it 
behooves us to differentiate this syndrome from the ordinary arthritides and rheu- 
matic fever Salicylates and chemotherapy apparently have no effect on Reiter’s 
syndrome The appearance of the urethritis and conjunctivitis will usually aid 
in differentiation 

Complications 

It 

Rarely do complications occur Cystitis and prostatitis are the most frequent 
Balanitis has been reported in several cases Colby reports changes m the 
upper urinary tract in three cases One developed a prostatic abscess which 
drained through the urethra This case also had a terminal hematuria No 
joint disability occurred Another developed hydronephrosis with right chronic 
pyelonephritis Cystoscopy showed a diffusely reddened bladder The third 
patient showed hematuria with renal dilatation, which was improved at the' time of 
discharge One of Sommer’s cases developed a marked cystitis 

Many urinary tract complications respond to the element of time Our cases 
have not been free of their symptoms long enough to perform any instrumenta- 
tion, but during the previous episode, a cystoscopy showed a hemorrhagic cys- 
titis A secondary pyelitis may also occur 

Eye complications are infrequent Episcleritis, iritis, and keratitis have been 
observed The keratitis failed to cause permanent scarring Herpes of the con- 
junctivae and cornea have also been recorded Rarely permanent bone and 
joint changes take place 

Treatment 

Unfortunately, complete bed rest is the best treatment at our disposal at the 
present time This has brought about slow but definite results The average 
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case requires from six weeks’ to three months’ rest before the symptoms subside 
completely 

A nutritious diet and adequate vitamin intake are essential since the v eight 
loss must be coi rected and the appetite stimulated 

Beigibock^" used “artliigon” in many of his 10 cases with surprisingly good 
results This is a vaccine wdnch produces a foreign protein reaction Some of 
tlie patients had Keen treated before wuth other means but without benefit An 
accidental observation wdiile treating a suspected case of gonorrheal arthritis 
wdnch later proved to be one of “Reiter’s disease,’’ induced Beigibock to use tins 
vaccine in the other cases which now w'ere definitely diagnosed as cases of Reiter's 
disease Thus the preparation was used in all phases of the disease The re- 
sults were very encouraging He concluded (1) the attacks of arthritis ceased 
after several injections, (2) there w’as freedom from pain at least for a few 
days, (3) there was a diminution in tlie stubborn effusions, (4) the conjunc- 
tivitis disappeared quickty, not to appear again, and (5) tliere was a diiifnnutioii 
in the urethral discharge This vaccine appears to be used quite extensively for 
this disease in Gennany Other w'orkers have used sterile milk or other foreig^i 
prpteins wntli encouraging results We contemplated using typhoid vaccine or 
the hypertherm on our first patient, but his condition improved to such an extent 
that fevei tlierapy w’as not thought advisable * 

Codeine and sometimes morphme may be necessary to relieve the excruciating 
pain m the joints Heat to the involved joints gives some relief Salicylates 
have no appreciable effect Sulfonamides and penicillin do not alter the course 
of the disease Some German w’orkers have used v'arious urinary antiseptics 
but no definite improvement w'as seen Antispasmodics are often helpful m 
relieving the pain m the low'er urinary tract Sometimes rendering the urine 
alkaline lessens the dysuria The use of boric acid packs to the eyes followed bj 
a bland antiseptic oplithalmic ointment wnll alleviate some of the eje sjinptonis 
Watchful expectancy for complications and gmng them immediate attention 
wall often avert futuie and pennanent disabilitj 

Summary 

We have endeavoicd to present two cases of the sjmdrome “Reiter 'i, diseace” 
in conjunction with a comprehensive review' of the literature 

This syndrome is a definite clinical entity of unknown etiologv, presumed to 
be infectious because of its clinical course It is not due to gonorrhea and the 
possibility' of Its being a venereal disease is remote The possibility that a v mis 
is the etiologic factor is being investigated 

Complications are infrequent but may be very severe The prognosis i<; 
usually good and recurrences are present in about one-fourth of the caces I'licrc 
have been no cases cited in the literature vv Inch terminated fatally 

It must be assumed that the inadence is more frequent than apjicars from 
the literature Since the symdromc is little know n, many casc<; are not jiroperly 
diagnosed or recognized 

In bringing the syndrome Reiter’s disease to more general attention, espe- 
cially to the clinician, bacteriologist, and pathologist it is our hoi>c that further 
study will be given to this disease Then the ctiologv could he ascertained .tiid 
the therapeutic measures improved and evaluated 
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EDITORIAL 

MEDITERRANEAN ANEMIA 

This interesting disease was first clearly recognized as a distinct entit) 
by Cooley/ ^^ho described the condition as it occurs in a se^ere form in 
children Although the disease is relatively uncommon, Cooley’s obser\a- 
tions have been confirmed and amplified by many subsequent obsei \ ers 
The disease is characterized by an increasing anemia \\hich usualh is 
not notable at birth, but becomes evident during infancy or early childhood 
and which progresses without remissions and in spite of treatment to a fatal 
termination within a few j^ears oi e\en a few months In somewhat milder 
cases it may not be recognized until the tenth or fifteenth )ear and a few 
have survived into the tw’enties There is progressive enlargement of the 
spleen and often of the liver, but no significant enlargement of the I}mph 
nodes The skin and scleiae are pale and yellownsh, occasionally frankl} 
jaundiced 

The blood show's a se^ere anemia w'hich is microcjtic and hypochromic 
111 type, w'lth usually a moderate i eduction in the hemoglobin concentration 
The red cell count is usually from 1,000,000 to 4,000,000 but is relatnelj 
higher than the hemoglobin or the volume of packed red cells In blood 
films the led cells show' highly characteristic changes There is marked 
anisocytosis and poikilocytosis w'lth a tendency to fragmentation of the cells 
and the development of bizarre distortions The majority of the cells arc 
small, although a few macrocytes are usually present, and they' look thin 
and pale There are usually (but not invariably') many' “target cells,’ * w itli 
a narrow rim and a circulai central area of dark stained cytoplasm, often 
connected w'lth the rim by' a narrow' “bridge,” but elscw'here separated from 
it by a colorless zone Such cells, however, may' occur m a number of othei 
diseases, including sickle-cell anemia 

In fresh wet films these abnormalities are e\ en more conspicuous Bar- 
lett" described bowl shaped cells w'lth a thickened central area which he be- 
lieved appear as “target cells’’ in stained films There may be a tendency 
to ovalocy'tosis, but sickling has not been described 

Stained films show some diffusely' poly chromatophilic red cells, often 
many stippled cells, and usually many nucleated red cells which m.iy be 
present in enormous numbers and justify the designation cry throblastit 
anemia There are normoblasts and macroblasts but not typical nitgilo- 
blasts Reticulocytes are increased There is often a Icukocy tosi**, cithei 
lymphocy'tic or myeloid which may he high and accompanied by many 
myelocy'tes and myeloblasts 

*CooI:.E^, T B , and Lrr, P Series ol cases of splcnomefnK in children unh nnenm 
and peculiar bone clniige, Tran< Am Pednt Soc., 1925 \x\mi 29-30 

^Barritt, a M Special form of crjthrocjlc po'‘'i.'<inR increased rcsi«ianci. liapo- 
tonic caline, Jr Path and Bact 193S, \h’i 6034)18 
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There is also an increased lesistance of the red cells 19 hemolysis in 
hypotonic salt solution Although the fiist trace of hemolysis may appear 
at about the same concentration as with noimal control blood (0 46 to 0 44 
per cent, but often much lower), most of the cells are undissolved m con- 
centrations which hemolyze normal cells (0 4 to 0 3 per cent), and hemolysis 
may not be complete in 0 1 per cent salt solution, or even in distilled water 
This resistance is due to the great thinness of the cells, which enables them 
to absoib a large volume of fluid before they leach a spherical shape and 
rupture This is one of the cardinal features of the disease, although it may 
be observed, usually in less degree, in sickle cell anemia and other types of 
hypochromic anemia in which thin cells may be present 

There is usually some increase m serum bilirubin, and in the excretion 
of urobilin and urobilinogen, but evidences of hemolysis are usually mild 
The fundamental abnormality appears to be a defect in blood formation, 
rather than accelerated destruction 

There is marked hyperplasia of the erythiopoietic tissue, both extra- 
medullary and m the bone marrow This leads to peculiar characteristic 
changes particularly m the long bones and skull The cortex is thinned and 
the medullary portion becomes widened and porous, so that 111 roentgeno- 
grams the trabeculae stand out like fine sharp spines, or "hair-on-end ” The 
thickening of the bone may be so great that it gives the patient a mongoloid 
physiognomy, with high bulging forehead and piominent malar eminences 
Similar changes, however, usually less marked, may occur also in severe 
cases of sickle cell anemia and familial hemolytic jaundice 

The cases reported have nearly all been in families of Italian and of 
eastern Mediterranean ancestry Frequently two or more siblings are in- 
volved In isolated instances, however, apparently authentic cases have 
been reported whose ancestry was Chinese, Negio, 01 Indian 

Intel est 111 the disease was much increased by the observation of Win- 
trobe et al ® of a mild type of anemia in adults, which showed many 
of the cardinal features of Cooley’s anemia of children These observa- 
tions have since been confirmed, notably by Dameshek and by Smith ® 
In most of these cases the anemia was slight and symptomless or virtually 
so The red cell count was either moderately reduced or normal, occa- 
sionally somewhat increased The cells, however, showed microcytosis and 
hypochromia, often in fairly marked degree Theie were anisocytosis and 
poikilocytosis qualitatively similar to that in severe cases, which were usually 
well marked, and out of all propoition to the degree of anemia Target cells 

3 Wintrobe, M M , Matthews, E , Pollack, R , and Dobyns, B M A familial hemo- 
poietic disorder in Italians, Jr Am Med Assoc, 1940, cmv, 1530-1538 

^ Dameshek, W “Target cell” anemia anerythroblastic type of Cooley’s erythro- 
blastic anemia, Am J r Med Sci , 1940, cc, 445-454 

3 Dameshek, W Familial Mediterranean target-oval cell syndromes, Am Jr Med 
Sci , 1943, cev, 643-660 

° Smith, C H Familial blood studies m cases of Mediterranean (Cooley’s) anemia, 
Am Jr Dis Child, 1943, Ixv, 681-701 
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and o^al cells ^\ele often present The cells were thin, and the} showed 
increased resistance to hemolysis in hypotonic salt solution Films some- 
times showed an occasional polychromatophihc or stippled red cell, but nor- 
moblasts were rarely found Some splenomegaly, slight icterus and urobili- 
nuria were occasional!} present In some cases an increase in nucleated red 
cells in the sternal man ow as demonstrated Changes in the bones demon- 
strable 111 roentgenograms ere usually trn lal or absent 

The degree of the abnoi malities noted in these cases \aried greatly In 
most of the cases they were moderate or slight A few of the cases, how- 
evei , showed gradations from this mild form to the severe type of Coolc} 
One of the most inteiesting features of this group of mild cases is their 
familial occurrence, and their limitation to families of Italian and East Medi- 
terranean origin A study of appaiently healthy members of the families 
of cases of outspoken Cooley’s anemia has revealed that many of them show 
such minor abnormalities in the blood In nearly all cases in which both 
parents could be adequately studied, abnormalities w'ere found in both The 
evidence is now' convincing that these conditions are related, and that the 
disease depends upon an inherited constitutional defect 

The exact genetics nnolved in this inheritance has been a subject of 
study and speculation Valentine and Neel ' ha\ e recently reported an ex- 
tensive study of foul families, and have criticall} analyzed the published 
data bearing on the pioblem The thiee theories wdiich have been most 
seriousl} consideied aie (1) The outspoken form of the disease is inherited 
as a recessive character, and the patient is homoz} gous for this factor, i e , 
inheiits the defect from both parents” ’ (2) The disease (in cither out- 
spoken or mild foiin) is inherited as a dominant factor for w'lnch the 
patient is heteroz} gous , and the -Narying degree of its expression depends 
piesumably upon modif}ing genetic or environmental influences (3) It is 
inherited as tw'O nonalleloinorphic dominant factors, one from each parent 
A statistical study of the number of normal individuals, mild and sc\crc 
cases m these families re^ealed data which do not correspond perfect!} with 
any theory, but conform best to the first theor} of a recessuc type of in- 
heritance The heteroz} gotes, earners of the defect, howc\er, show suf- 
ficient abnormalities (“mild cases”) to make possible their recognition a^. a 
rule If this theon is tiue, this offeis an unusual opportunit} to <;lud} the 
distribution of a recessne factor 

Although the “carriers” do not de\elop sc^erc anemia, the} aie m \ar\- 
ing degiee abnoi mal indi\iduals \'alentine and Neel suggchlcd for tlitin 

"Vaii-ntim;, W N, and Neel, 1 V HcnnloloRic and pcnetic ‘<tiuh of tht tnn«- 
ini'S'-ion of thalassunia (CooIt\’s aiKinia, Mtditcrnncan antmi.i), \rch Int Mtd, I'l-tL 
Kvi\. 18'^196 

’^MoNCRn-FF, \,andWHiTB\ L E H Coolcv’s anaemia, Lniuit. n 
‘'CooLF\, T B Hereditan factors in the Wood discrasias, Am Jr CJidd Di*. IWI, 
Kti 1-S 

’’’XtclNTOsii, R, and Wixiii, C L \n inqinrj' into tlit gtiKtic factor in G>oU% ^ 
aiiLiina, Am Jr Dis Child, 1942, l\i\, 192-19.1 
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the term “thalassemia minoi,” as contrasted with the full-blown disease, 
“thalassemia major ” They must be differentiated clinically from the iron 
deficiency anemias, lead poisoning, rheumatic fevei , various forms of spleno- 
megaly, as well as sickle cell anemia and various types of hepatic disease, m 
which target cells and increased resistance to hemolysis may be found 
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The Cliemtshy atid Physiology of the Hormones Editor, Forest Ray Moulton 
Eighteen contributors 243 pages , 19 X 26 cm American Association for the 
Advancement of Science, Washington, D C 1944 Price, $3 50 to members, 
$4 00 to others 

The Chcmistiy and Physiology of the Hormones is welcome at a time when there 
lta\e been rapid advances mdie field of hormones It is made up of 17 papers which 
were originally presented in 1943 by outstanding in\ estigators at the American Asso- 
ciation for the Advancement of Science Gibson Island Research Conference. The 
original papers were reMsed in the light of the opinions eKpressed in the general 
discussion following their delner}' and w'ork appearing before the time of their final 
publication w'as included The resulting compilation is an authoritati\ e reference 
volume which should pro^e useful to the clinician as w’ell as to the research worker 
Four papers are de\oted to various aspects of the chemistrj and the phjsiolog\ 
of the pituitary hormones The isolation, cheimstrj, and physiological actnitj of 
the adrenal hormones and of insulin are presented in four papers Salter has re\ lew ed 
the status of the hormonal iodine level of tlie blood in relation to thyroid function in 
a paper entitled “Eutlij roidism and Thj roid Dysfunction ” He points out the high 
degree of correlation betw'een the clinical status of the patient and the hormone iodine 
levels of the blood but warns against the thud use of the hormonal iodine le\el as an 
indicator of phj siological status in all conditions 

The rapid ad\ances made recenth m the study of the adrenal and sck hormones 
have stimulated interest m some of their end products of metabolism Two papers, 
“The Excretion of Steroid Hormones in Urine” and “Clinical Significance of Sex 
Hormones and 17-Ketosteroids,” offer some interesting obser^atlons on the excretion 
of 17-ketosteroids b> normal indniduals and patients wnth ^arIous endocrinopathics 
The qualitatne and quantitatne changes in the ketosteroid excretion m the diagnosis 
and in the prognosis of various endocrine disturbances are outlined A paper b^ 
Schwenk presents some of the outstanding contributions to the synthesis of \arious 
steroids, presenting possible steps which might take place in the bodj One needs a 
thorough knowledge of organic synthesis to follow' some of these reactions llic 
application of an\ of these to in vi\o sjnthesis is problematical as little is jet known 
about the synthesis of these substances in the bod> 

This Series of papers senes to correlate many of the important findings in the, 
hormone field and should prove a welcome addition to a scientific librarj Oicr 1200 
references are included in the bibliographj 

M A A 


BOOKS RECEH'ED 

Books received during August are acknowledged m the following section As 
far as practicable, those of special interest will be selected for re\iew later, but it i' 
not possible to discuss all of tlicm 

Ptilnionaiv Edema and Inflammation Har^ard Umvcrsitj Monograph m Meilicint 
and Public Health — Number 7 Bj Cfcil K Drlxkfr MD, D Sc 106 pngo 
215X145 cm 1945 Har\ard Uni\crsit> P'-css, Cambridge Ma<>« iclui'etts 
Price, $2 50 
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Vtnis as 0}gamsm Harvard University Monograph in Medicine and Public Health 
— Number 8 By Frank MacFarlane Burnet, M D , F R S 134 pages , 
21 5 X 14 5 cm 1945 Harvard University Press, Cambridge, Massachusetts 
Price, $2 00 

A Pnviet of Electrocardiography By George Burch, MD, FA CP, and Travis 
W iNSOR, MD 215 pages, 24x15 cm 1945 Lea and Febiger, Philadelphia 
Price, $3 50 

Gover nment in Public Health By Harry S Mustard, B S , M D , LL D 219 
pages , 21 5 X 14 5 cm 1945 The Commonwealth Fund, New York City 
Price, $1 50 ? , 

Clinical Par asitology By Charles Franklin Craig, M D , M A (Hon ), F A C S , 
F A C P , Colonel, U S Army (Retired), D S M , and Ernest Carroll Faust, 
MA, PhD 871 pages, 24x 15 5 cm 1945 Lea and Febiger, Philadelphia 
Price, $1000 

Fitografia' Alergologica By Jose Martorelli 195 pages, 23x16 cm 1945 
El Ateneo, Buenos Aires, Argentina 
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Life Membership 

We are gratified to announce that Dr Merton M Almter, F A C P , San Antonio, 
Tex , IS a recent addition to the Life Membership roster of the College 

Many Fellows of the College who have been considering Life Membership would 
attain their ambitions and save mone\ by completing their Life Memberships before 
file end of 1945 The Life Membership fee is deductible on Federal income tax re- 
turns Reports are rife that there will be at least moderate reductions in the income 
tax rate in 1946 The maxinium saiiiig from a tax standpoint, therefore may be 
made in completing Life Memberships in scientific organizations during the present 
jear when the tax rate is at its highest level 

The Life Membership fee in tlie American College of Physicians is worked out 
on an actuarial basis, ^arylng in amount from $10000 for those 59 years of age or 
more to $300 00 for those 45 y ears of age or y ounger Three hundred dollars is the 
maximum fee and from it $15 00 is deducted for each year of age over 45, up to the 
age of 59, after which tune $100 00 is the minimum fee Life Membership entitles 
each Fellow' or Master to permanent privileges of membership, to tlie benefits of tlie 
Annual and Regional Sessions and to the official publications of tlie College, including 
Directories, Annals of Internal Medicine, etc Each Life Member recedes a 
framed certificate, and his name is inscribed on the Life Member Scroll at the College 
Headquarters The College plan affords the member an opportunity of paying his 
full dues during his productne years and while his income is greatest, thus a\oiding 
the burden of dues later in life Quite aside from any personal ad\antages which Life 
Membership confers, members who can afford to do so should subscribe for the ex- 
press purpose of putting the College in position, financially’, to broaden its actn ities 
along lines w'hich are clearly suggested at this time 


Enlistmkxts and Retirements, A CP Members 

The College has previously reported the names of 1,923 of its members who h.i\c 
been on active military service, and herew’ith reports the names of 4 additional mem- 
bers not preMOUsly included, bringing the total to 1,927 

John E Gordon, Boston, Mass (Colonel MC, AUS) 

Seymour J Gray (Associate), Chiaigo, 111 (Lieutenant, MC, USNR) 

Hugh R Lea^ell, FACP, LouiSMlle Ky (Lieutenant Colonel USPHS, R) 
Walter C Nalty, FACP, Fort Bayard, N M (Lieutenant Colonel MCT, AUS) 

The follow ing members of the College Im e been honorably discharged 

Ernest L Boy Ian Portland, Ore (ilajor, MC, AUS) 

Margil Clinton Carlisle, Waco, Tex (Captain, MC, AUS) 

Lee Pettit Gay St Louis, Mo (]Major, MC, AUS) 

Edward A Hagmann Billings Jlont (Major, MC, AUS) 

Andrew D Hart, Jr Charlottes\ illc, Va (Lieutenant Colonel, MC AUS) 

Herman Albert Lawson, ProMdence, R I (Lieutenant Colonel, MC AUS) 

F A L Mathew’son, Winnipeg Can (Group Captain, RCAF) 

^Iilton John Matzner, Brooklyn, N Y (Conini.mder, MC USXR) 

Edgar McPcak, San Antonio Tex (Major. MC \US) 

Clark P Pritchett, Columbus, Ohio (Major, MC, AUS) 


6S9 



690 


COLLEGE NEWS NOTES 


Edward G Thorp, Melrose, Mass (Lieutenant Colonel, MC, AUS) 
Frank Walker Young, San Antonio, Tex (Colonel, MC, USA) 


Girrs TO the College Library 
The following gifts of publications are gratefully acknowledged* 

Rep} ints 

Robert M Craig (Associate) , Chicago, 111 — 1 reprint 

Theodore R Failmezger, F A C P , Lt Col , (MC), AUS — 1 reprint 

Hyman I Goldstein (Associate), Camden, N J — 1 reprint 

Robert E Hobbs, F A C P , Major, (MC), AUS — 1 leprint 

Mack Lipkin, F A C P , New York, N Y — 3 reprints 

Edward W Miskall, F A C P , East Liverpool, Ohio — 1 reprint 

Carlisle Morse, F A C P , Louisville, Ky — 1 i epi int 

Bernard M Scholdei, FA CP, Lieutenant Commander, (MC), USNR — 1 
reprint 

George X Schwemlein (Associate), USPHS (R), Chicago, 111 — 1 reprint 
James S Sweeney, FA CP, Colonel, (MC), AUS — 1 reprint 
William G Talmage (Associate), Staunton, Va — 1 leprint 
Alexander S Wiener, F A C P , Brooklyn, N Y — 12 reprints 

Also acknowledged through non-membei sources are the following 
“The Role of Nutrition in Preventive Medicine,” Mr A L Rose, Vice President, 
Mead Johnson & Company 

A radio address, “Adequate Medical Care,” American network, “The Doctors 
Talk It Over,” by Dr David P Barr, F A C P , New York, presented to the 
Library on behalf of the Lederle Laboratoi les, one of thb sponsors 


Report from the Orncc of the Surgeon General, U S Army 
Pacific Medical Confereiice 

One of the most important medical meetings of this wai was held in the Office 
of The Surgeon General of the Army, Washington, July 30-August 1, and was at- 
tended by outstanding experts in surgery, medicine and disease control from all 
theaters of operation throughout the world 

Major General Norman T Kirk, The Surgeon Geneial, called tlie meeting “to 
pool the knowledge and experience of the men from the fighting fronts in order that 
the lessons learned thus far in the war can be more thoroughly applied than ever 
before in the conservation of human life ” 

In addition to about forty of the countiy’s leading medical experts from the 
overseas theaters, General Kirk had officers from virtually every di\ ision and branch 
of the Office of The Surgeon General attend the meetings and thoroughly discuss all 
phases of medical and surgical care, supply, transportation, training and related 
subjects 

Such problems as the redeployment of millions of men to the Pacific areas ueie 
discussed It was pointed out that the transfer of such vast numbers of American 
troops will invariably present health problems, but does not make the job impossible 
or unnecessarily difficult because of the experience of three and one-half years of 
facing and successfully fighting and controlling disease hazards of these areas 

More effective means for the treatment and care of both wounded and sick 
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troops near the front was another principal question studied at the meeting It has 
been pro^ed in the campaigns to date that such care has paid great dnidends in the 
saving of lives and the alleviation of suffering, and the methods used are to be 
extended as far forward and as rapidU as is liumanlj possible 

Prevention and treatment of tropical disease were among the major problems 
studied and discussed at the meeting Medical Corps specialists declared, however, 
that because many of these diseases are unknown in the United States, a dread of 
tliem has been created out of all proportion to their actual harmfulness 

The problem of returning medical personnel who ha\e ser\ed seieral jears in 
Pacific areas to the United States and replacing them with personnel from tins 
country and the European and Mediterranean Theaters w'as gnen special stud\ 

Major Geiioal Gcotgc C Dunham Cited for Intel -Amencan JFork 

Major General George C Dunham, F A C P , United States Army, once referred 
to as the “World’s Greatest Bug Hunter” in a citation b\ the American Hospital As- 
sociation, was decorated w'lth the Distinguished Ser\ice iledal at a ceremony in the 
Office of The Surgeon General on August 9, 1945 

Major General Norman T Kirk, The Surgeon General of tlie Army, awarded the 
Medal to General Dunham on behalf of the War Department, and Nelson A Rocke- 
feller, Assistant Secretarj' of State and former Coordinator of Inter-American Af- 
fairs, read the citation m the presence of a large group of Arm> officials 

The citation stated in part that “for performing exceptionally meritorious service 
in a position of great responsibilitj from January' 31, 1942, to June 8, 1945 in his 
capacit} as Director of the Division of Health and Sanitation, Institute of Inter- 
Amencan Affairs, Office of the Coordinator, and later as President of the Institute, 
General Dunham made a great contribution to inter-Amencan relations ’ 

General Dunham, detailed bj the Army to the Office of Inter-Aiiierican Affairs 
IS well known as tlie “fljing doctor of the Americas," since he directs nioie than 
1,000 health centers, anti-nialaria and other disease control piojects, food siippl> 
medical and nutritional survejs and experimental stations in conjunction with heallli 
authorities of the Republics concerned These activities are carried on from Chile 
to the Central American Republics They can be found deep m the Amaron regions 
of Brazil, Bolnia and Peru, and extend from the Caribbean Republics to the Atlaniu 
About 12,000 persons are under the command of General Dunham at the main and 
varied activities scattered o\er the Anieiicas and include doctors nurse's dentists 
sanitarj engineers and other personnel This work is carried on m four kuiguagcs 
and manv dialects Many of his colleagues in the Republics refer to him as the 
doctor to 25,000,000 patients 

Madtgan Gcncnil Hospital Dedicahd 

Dedication services were held at ^ladigan General Hospital, Facoiiia, Washing- 
ton, on August 20, 1945 On Mav 18, 1944, The Surgeon General reported th it this 
installation, which w as foriiierlv Fort Lew is Hospital be com erted to a General Hos- 
pital for the Medical Department Tins request was approved bv the General Staff 
on Mav 26, 1944, and bv the Federal Board of Hospitalization Uilv 3 1944 President 
Roosevelt signed the final papers on Julv 17, 1944 

Madigan General Hospital is named tor Colonel Patrick S Madigan fMC) 
FACP Colonel Madigan, after serving in France in W'orld W'ar I rcnnincd in 
the Arinv, serving priinarilv as a neuropsvchiatnst in this coimtrj and in the Philip- 
pines and Panama At the time of his de,ith, M,iv 8, 1944 tolonel Madigan w.is sta- 
tioned at Fort Bclvoir, Virginia 
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Brigadte) General Charles C Hillman, F A CP , Azvaided Legion of Merit 

Brigadier General Charles C Hillman, (MC), U S Army, has been awarded the 
Legion of Merit for service from A\igust 1939 to August 1944 “As Chief of the 
Professional Service, Office of The Surgeon General, by his untiring effort and de- 
votion to duty he was responsible for tlie development of this Service from a small 
pre-war division to a large, well balanced organization Under his direction, physical 
standards were set up for the waitime Army, and professional direction was given to 
the blood plasma program and many otlier technical procedures which have been highly 
successful in the war effort " 

Yugoslav Awaid to General Leon Fox and Staff 

The Yugoslav “Medal for Services to the People” has been awarded to Brigadier 
General Leon Fox, F A C P , Field Director of the United States Typhus Com- 
mission, and to tliree other members of his staff 

General Fox, a native of Birmingham, Alabama, was awarded the Order First 
Class, while the Order Second Class was given to Lt Col Edward Murray, Cedar 
Rapids, Iowa, Lt Col Charles Wheeler, Doon, Iowa, and to Naval Lt Stafford 
Wheelei, a graduate of Harvard Medical School, who was killed in Bosnia, April 13 
Evidence of the Typhus Commission’s services is shown by the fact that more 
than 2,000,000 persons have been immunized since the Commission came to liberated 
parts of Yugoslavia last Januaiy 

Piomotwns m the Ainiy Medical Coips 

From Lieutenant Colonel to Colonel 

Ralph Garnett Ball, F A C P , Manjiattan, Kan 
From Majoi to Lieutenant Colonel 

Laurence Coleman Milstead, F A C P , Allentown, Pa 
Hubert McKibban Parker, F A C P , Kansas City, Mo 
William Ward Rucks, Jr , F A C P , Oklahoma City, Okla 

Surgeon Geneial Announces New Officer Release Policy 

Under date of Septembei 14, 1945, Major General Norman T Kirk, F A C P , 
The Surgeon General, announced a revised point system which will return 13,000 
physicians, 25,000 nurses, 3,500 dentists and an undetermined number of other Medi- 
cal Department officers to civilian life by January 1, 1946 

Under tlie plan those Medical and Dental Corps officers who have 80 points, aie 
48 years of age or have been in the Army since before Pearl Harbor will be released 
as surplus officers unless they are specialists in eye, ear, nose and throat work, plastic 
surgery, orthopedic surgery, neuropsychiatry or are laboratory technicians These 
specialists \\ill be released if they were called to active duty prior to January 1, 1941 
This IS a drastic lowering of points below' the previous plan winch was based on 
an adjusted sen ice score of 100 for non-scarce Mcdic<il Corps officers and 120 for * 
those in scarce categories 

A similar drastic reduction w as made in the point score for nurses, w'ho are now- 
eligible for discharge if their rating is 35 or more, or if they are 35 years old In 
addition, all married nurses and those with children under 14 years are eligible for 
immediate separation Physical Therapists and Dietitians are eligible under the same 
conditions if their point score is 40 or more, or if they are 40 years old 

Veterinarj Corps officers will be eligible for discharge if they have a point score 
of 80 or more, if thej are 42 jears old, or if they joined the Arm> prior to Jaini.iry 
1, 1941 
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Medical Administrative and Sanitary Corps officers with point scores of 70 or 
jre, who are 42 years of age or have been in serv'ice since before Pearl Harbor 
11 be released as surplus 

General Kirk added that in some cases essential officers may be retained by mili- 
ry necessity until replacements are shifted to their positions but none mil be held 
service after December 15, 1945, without their consent 

Every effort will be made to release these officers at the earliest possible moment 
nsistent with military needs. General Kirk added 

It IS also anticipated that, on the basis of an army of 2,500,000 men, a total of 
1,000 doctors, 40,000 nurses and 10,000 dentists will be released by July 1946, and if 
e armies of occupation and troops in the United States are concentrated at large 
ists these figures will be exceeded These figures represent approximately 70 per 
nt of the peak strengths at VE-Day of these corps 

Dr Julian Ruffin Reiuins from ETO 

Dr Julian Ruffin, F A C P , Civilian Consultant to The Surgeon General, has just 
turned from ETO, where he replaced Dr Frederick Stare as clinician on Nutrition 
irvey Team No 1 During the time Dr Ruffin worked with this team, nutrition 
rveys were made in many cities in Germany 

Typhus Awaid Made To Dr Francis G Blake and Dr Kenneth F Maxey 

The United States of America Typhus Commission Medal was awarded by Major 
eneral Norman T Kirk, The Surgeon General of the Army, Monday, September 10 
Dr Francis G Blake, F A C P , Dean of Yale University School of Medicine, and 
Dr Kenneth F Maxc>', Professor of Epidemiology at Johns Hopkins School of 
ygiene and Public Health, for “exceptionally meritorious service ’’ Dr Blake’s 
tation said in part “Dr Blake initiated and directed investigations of classical im- 
irtance on the clinical features and pre\ention of scrub typhus He made new con- 
ibutions to tlie knowledge and control of a form of typhus fever of great militarj 
id civilian importance His w'lsdom, energj' and special competence assured the 
iccess of this mission and laid the basis for enduring benefits ’ 

The Tj^phus Commission medal, w'hich w’as authorized b> tlie late President 
oosevelt, is regarded as a high honor in this field of science It has been awarded 
I date to only about 30 men 

Hospitals Named for Rcficshci Training Coiirsts 

The Office of The Surgeon General has recently announced that the following 
sspitals have been designated for professional refresher training of Metlical Corps 
ificers to extend over 12-wfeek periods 

Cushing General Hospital, Framingham, Mass 
' Mason General Hospital, Brentwood, Long Island, N Y 

Vallej Forge General Hospital, PhoeniVMlle Pa 
Kennedy General Hospital, Memphis, Tenn 
Newton D Baker General Hospital, Martinsburg, W \*a 
Perej Jones General Hospital, Fort Custer, Mich 
Winter General Hospital, Topeka, Kan 
McCloskej General Hospital, Temple, Tex 
DeWitt General Hospital, Auburn Calif 

Medical Corps officers desiring refresher training in neurop«\chntr\ will l>e per- 
ntted to ';er\e the entire 12 weeks on the ncuropsjchiatric scriices and to rotate 
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through the various wards of the neuropsychiatnc services in order to gam experience 
in all phases of neuropsychiatry v / 

Dr William H Sebiell Completes Oveiseas Survey 

Dr William H Sebrell, F A C P , U S Public Health Service, acting as Nutri- 
tion Consultant to The Surgeon General, has recently returned from a 3-months tour 
of duty in ETO where he acted as Nutrition Consultant to Major General Stayei 
Dr Sebrell directed the activities of tlie 5 nutrition suivey teams operating in that 
area and proposed a permanent table of organization and equipment for such teams 
At the request of General Stayer, he proposed an administrative organization for 
handling the data obtained, which proposal has m large pait been accepted Activ- 
ities of the Medical Department and the food supply organizations were coordinated 
to the end that a more equitable food distribution in terms of need will i esult Recom- 
mendations were made for improving transportation facilities for the distribution of 
food This program, initiated in the Nutrition Division of The Surgeon Geneial's 
office, IS the first attempt yet made carefully to appraise the nutritional status of an 
entire nation and to control its food intake in terms of minimum physiological needs 

Enlistments of Doctors in Regnlai Army Sought 

Major General Norman T Kirk recently announced plans to interest Medical 
Corps officers who are serving for the duration of the war to apply for commissions 
in the Regular Ainiy Among the more important attractions which General Kiik 
listed are the following 

“1 The Regular Medical Corps officer will be assured a professional career of- 
fering broader possibilities in a larger field than the piactice of the average civilian 
doctor affords 

“2 The training and the assignments of Army doctors will be arranged to aid 
the Army doctors in obtaining board certification for specialties from the recognized 
civilian specialty boards 

“3 Graduate training will be continued with the establishment of Army fellow- 
ships, residencies and special courses 

"In addition to the above attractions, which carry decided weight with any pro- 
fessional man, the Army affords security in its pension system, hospitalization care 
and othei considerations not usually available in civilian practice ” 

The plans under this policy call for the establishment of graduate training pio- 
granis at Army Installations wheie the residencies will meet the requirements of 
specialty boards and arrangements will be made for accrediting by the appiopriate 
specialty boards Another phase of the program includes the establishment of Army 
internships at selected Army general hospitals 

Plans outline a procedure for giving professional rehabilitation and specialized 
training to Regular Army ]Medical Corps officers who have been in administrative 
work during the w’ar These doctors wdio ha^e not been able to engage in practice 
because of administrative responsibilities wnll serve as understudies with doctors who 
h.ive been active in professional practice This assignment will lead to continued 
professional service and eventuall> specialty board certification 

Medical Corps officers in the Regular Army will be kept in professional ca- 
pacities w ithout material interruption under this plan 

The advantages of a professional career in the Army will also be brought to the 
attention of medical students to interest them in an Arinv commission Only those 
who stand scholastically in the upper third of their classes will be prevailed upon to 
consider the Anny for a career 
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Reserve or AUS officers now on active duty who desire consideration for com- 
mission in die Regular Army may forward tlirough cliannels Statement of Interest to 
War Department Adjutant General’s Office in accordance w'ltli the provisions of War 
Department Circular 243 

Civilian physicians and former Organized Reserve Corps and AUS officers now 
on inactive duty status may submit Statement of Interest direct to the Adjutant Gen- 
eral’s Office 


As of October 1, Dr William B Dublin (Associate), preMously of Los Angeles 
became pathologist at the Indianapolis City Hospital 


Dr Andrew D Hart, Jr , F A C P , who has been serving as Lieutenant Colonel 
in the Medical Corps of the Army, has been retired and is back as professor of clinical 
medicine at the University of Virginia, Charlottesville 


In recognition of his work on the various tj'pes of Rh factors and tlieir genetic 
transmission, the College of Physicians of Philadelphia awarded, on July 14, 1945, 
the Alvarenga prize for tins year to Dr Alexander S Wiener, F A C P , of Brooklj n 
Dr Wiener delivered the Alvarenga Lecture, “Rh Blood Factors m Clinical Medi- 
cine,” before a combined meeting of the College of Phjsicians of Philadelphia and the 
Philadelphia County Medical Society on October 3 

The Alvarenga prize w'as established by tlie will of Pedro Francisco daCosta Al- 
varenga, of Lisbon, Portugal, an Associate Fellow of the College of Physicians of 
Philadelphia, “to be aw'arded annuallj on the anniversary of the death of tlie testator, 
July 14, 1883” The aw'ard is made for outstanding published work and it is cus- 
tomary for the recipient to deliver his treatise before the College 


Lt Col Theodore L Badger, (MC), FA CP, has recently returned from 
tliirty-nine months of service overseas in the European Theater of Operations He 
served there for two years as Chief of Medicine, Fiftli General Hospital (Harvard 
Unit), subsequently being transferred as Consultant m Medicine and in Tuberculosis 
in England, France and Belgium During the last six months he was assigned as 
Medical Consultant of the Normandv Base Section 

Col Badger is now separated from activ'e duty with the Army and will renew the 
practice of medicine and diseases of the lungs at 264 Beacon Street, Boston 


Dr James L kIcCartney, F A C P , was released from active duty in the Navy on 
September 10, after forty months in uniform He just returned from fourteen months 
m the Pacific, where he was Chief of the Neuropsychiatnc Department of a Naval 
Base Hospital m tlie Marianas Islands Commander McCartney was first com- * 
missioned in the U S N R in January, 1926 He is starting a dime which will place 
special emphasis on the neuropsychiatnc problems of returned officers and their 
families, and has opened oftices in the Garden Citv Hotel, Garden Citv, Long Island, 

N y 


The Department of Medicine Woman’s Medical College of rennsylvaina, main- 
tains an extensive library of films and slides, many of the films being 16 nim Koda- 
clirome silent films Dr William G Leaman Jr , F A C P Director of tin. Depart- 
ment, has kindly made these films and slides available to the College or to visiting 
speakers, who might desire to use them Copies of the catalog and suppltnient of the 
films and slides can be obtained bv writing or telephoning Miss Bnini, Department of 
^Icdicine, Woman’s Medical College of Pciinsvlvania, Pliiladelpina 2Q, Pa 
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Dr Sarah I Morns, F A C P , who has been Professoi of Preventive Medicine 
at the Woman’s Medical College of Pennsylvania for several years, has resigned to 
accept an appointment as Resident Physician, and Professor of Hygiene at Wilson 
College, Chambersburg, Pa 


The Eighteenth Graduate Fortnight of the New York Academy of Medicine was 
held October 8-19, 1945 The subject this year was, “Contributions of the War 
Effort to Medicine ” The program consisted of morning panel discussions , afternoon 
hospital clinics, evening addresses and scientific exhibits and demonstrations Dr 
Cornelius P Rhoads, F A C P , is the Acting President of the Academy Col Wil- 
liam C Menninger, (MC), F A C P , delivered the Ludwig Kast Lecture on “Modern 
Concepts of War Neuroses ’’ Dr David P Barr, President-Elect of the American 
College of Physicians and professor of medicine at Cornell University College of 
Medicine, gave a paper on “Physiological and Psychological Effects of Bed-rest,” and 
Dr George W Thorn, F A C P , of Harvard Medical School, was a guest speaker on 
“The Use of Human Serum Albumin in tlie Treatment of Edema of Renal and 
Hepatic Origin ” 


Every physician in the United States will receive during the coming months 
copies of a handsome new publication, “Your Doctor Speaks,” issued by The Upjohn 
Company, leading manufacturers of pharmaceuticals /This book contains a series of 
health messages which have been appearing monthly m Hygeia, Parents Magazine, 
Life, Time, Newsweek and the Saturday Evening Post The basic purpose of the 
book is to enhance the knowledge of the advances made by medical science and the 
doctor’s ability to cope with disease, so that the public will seek medical attention 
whenever necessary and as soon as possible The desire is to have the book placed in 
the physician’s reception room where it will be available for patients to read 


The Fifteenth Annual Conference of the Oklahoma Clinical Society has been 
scheduled for November 26-29, 1945, at the Biltmore Hotel, Oklahoma City 


The Committee on Professional Education of the American Public Health Asso- 
ciation announces it will undertake a program for the accreditation of schools of 
public health The Association states the funds are made available through the 
generosity of the Commonwealth Fund and that Professor C -E A Winslow, of New 
Haven, has been appointed counsellor in charge of the investigative work Acciedi- 
tation will be based on a visit to the institution by a representative of the Committee 
and other data A copy of the report of the staff will be submitted to^the administra- 
tive head of the institution before submission to the Committee on Professional Edu- 
cation, and the Committee will provide a hearing to him or his representative if de- 
sired Decisions of the Committee will be finally subject to appro\al by the Executive 
Board of the Association In certain cases, provisional accreditation may be granted, 
subject to the fulfillment of specified requirements \\ithm a stated time 

It IS planned to concentrate first on tlie basic one >ear of training qualifying for 
the degree of Master of Public Health (m Canada, Diploma of Public Health) At 
the same time, or subsequently, a list of institutions will be accredited for the more 
ad\anced degree of Doctor of Public Health, perhaps involving specialization m par- 
ticular administrative or clinical fields 
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Dr Stanton Tice Allison, F A C P , has been recently appointed to the rank of 
Captain, (MC), of the U S Naval Reserve Capt Allison is Qinical Director and 
Chief of Medicine of the U S S Benevolence, one of the Navy’s newest hospital 
ships, on duty witli the Pacific Fleet 


Dr J C Geiger, F A C P , Director of Public Health of the Cit> and Count} of 
San Francisco, recently received notice of his nomination as Honorary Vice-President 
of the Egyptian Public Health Association, notification being submitted through Dr 
A M Kamal, President of the Association 


Mr Basil O’Connor, President of the National Foundation for Infantile Paralysis, 
announces that tlie 1945 March of Dimes amounted to $16,589,874, exceeding b> more 
than fifty per cent 1944’s unprecedented total 


The American Red Cross recently announced the appointment of Dr Louis I 
Dublin, assistant to the chairman of tilie American Red Cross and vice-president of 
the Metropolitan Life Insurance Companj, to conduct a survey of child health in 
France, at the invitation of tlie French Government Dr Dublin is accompanied by 
Dr Leona V Baumgartner, well-known pediatrician on leave to the Red Cross from 
the New' York Citj' Department of Healtli, and by Mrs Ida K Fivian, bi-hngual 
secretary', instructor in foreign lang^uages at Bradford Junior College, Bradford, Mass 
The Red Cross representatives w'lll collaborate in tlieir studies w'lth French health 
agencies and with American Red Cross cn ilian w'ar relief workers already in France 
The survey, w’hich is expected to be completed within two months, will seek w'ajs in 
which assistance from abroad can help French health agencies to meet the needs of 
children 


The memberships of the follow’ing physicians in the American College of Phj- 
sicians have been terminated • 

Associates 

Max J Fein, New' York, N Y 
Edw'ard J West, Providence, R I 

FcUows 

Merle Q Howard, Wauw'atosa, Wis 
William J McNernej, Sjracuse, N Y 
William S Rude, Ridge Top Tenn 


“Socialized Medicine” is the title of an interesting publication in Vol XXV, No 
2, of The Index, published quarterly by The New' York Trust Company It is inter- 
esting to note that industrial and financial institutions arc frequently interesting them- 
selves in so-called “socialized medicine” and it is gratifying that tliey are supporting 
the \ lewpoint of the medical profession at large 


Dr J D Riley, FACP, State Sanatorium, Ark has been elected President of 
the Arkansas Tuberculosis Association 


Dr William Earl Clark, FACP, has been installed as of July 1 1945, -is 
President of the Medical Society of the District of Columbia Dr Fred A J Gcier 
FACP, was elected first Vice-President, and Dr William M Ballinger, F A C P , a 
member of the excciitne board 
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Dr Geier has been installed also as President of George Washington University 
Medical Society 


Dr Hugh R Leavell, F ACP^ Louisville, Ky, for many yeais Director of the 
City-County Health Department, has resigned to accept a public healtli post with the 
Rockefeller Institute of Medical Research He is now serving as^a Lieutenant 
Colonel with the UNRRA, in London 


Capt Dar Delos Stofei, (MC), USNR, Kansas City, was lecently awarded a 
commendation for meritorious and efficient performance of duty as executive officei 
of a fleet hospital in the South Pacific 


Dr Coy C Carpenter, F A C P , Winston-Salem, Dr Wilburt O Davidson, 
F A C P , Durham, Dr Walter R Berryhill, F A C P , Chapel Hill, Dr James W 
Vernon, F A C P , Morgantown, and Dr Paul F Whitaker, F A C P , Kinston, have 
been appointed to the Advisory Commission of the new North Carolina Hospital 
Board of Control 


Dr John W Preston, F A C P , Roanoke, Va , has been appointed to the Virginia 
State Board of Medical Examiners for a term of five years 


Dr Christopher C Shaw, F A C P , formerly of Bellows Falls, Vt , was advanced 
from Commander to Captain in the U S Naval Reserve on August 2, 1945 Captain 
Shaw IS Chief of Medicine at the U S Naval Hospital, Corpus Christi, Tex 


Lt Col Theodore R Failmezger, (MC), AUS, F A C P , was Chief of Medi- 
cine and later Commanding Officer of the 116th Station Hospital in New Guinea and 
later in the Philippines During his period as Commanding Officer, his hospital was 
awarded the Meritorious Service Unit Plaque 


Dr Thomas Addis, F A C P , Professor of Medicine, Stanford University School 
of Medicine, San Francisco, was made a Fellow of the Royal College of Physicians 
of Edinburgh on July 17, 1945 


Dr M A Shillington, F A C P , Glendive, has been elected President-Elect of the 
Montana State Medical Association 


Dr Nelson G Russell, Sr , F A C P , Buffalo, was recently honored at a special 
meeting of the city’s advisory health board in recognition of his fiftieth anniversaiy 
of graduation from medical school 


Dr Arthur Grollman, F A C P , Professor of Experimental Medicine, South- 
western Medical College, Dallas, has been made Professor of Medicine and Chairman 
of the Department of Experimental Medicine 


Dr Eugene P Campbell, F A C P , has accepted an appointment as Chief of 
Field Party, Division of He.'ilth and Sanitation, the Institute of Inter-American 
Affairs, and is located in Rio de Janeiro, Brazil 

Dr Beatrice Berle, w'lfc of Ambassador Berle, has inaugurated a series of lec- 
tures on \arious clinical and public health problems, in winch three members of Dr. 
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Campbell’s staff have already participated On August IS, with Dr Einor H 
Christoplierson, Colonel Harold B Gotaas, Executive Vice President of the Institute 
of Inter-American Affairs, and a group of Brazilian public health physicians. Dr 
Campbell participated in tlie dedication of seven health centers in the Amazon Valley 
These health centers have been constructed and are being operated through the Inter- 
American Cooperative Public Health Program under the direction of Major General 
George C Dunham, (MC), USA, F A CP 


Kansas Medical Society Establishes Fund to Assist Returning Veterans 

The Kansas Medical Society will raise a fund of one hundred thousand dollars 
to assist returning ^ledical Officers in obtaining postgraduate medical education Dr 
Harold H Jones, F A C P , Winfield, is Chairman More than thirty-six thousand 
dollars is already available 


Dr Hubert W Smitli, formerly Research Associate at the Medical and Law 
Schools, Harvard University, has accepted an appointment as Professor of Legal 
Medicine at Hie University of Illinois Graduate School Dr Smith graduated both in 
law and medicine, and has written many well known treatises on the subject of 
medicine and tlie law 


Dr Harry J Perlberg, F A C P , Jersey City, has been elected President of the 
Radiological Society of New' Jersey 


Correction 

In the July issue of this Journal it was announced that Dr Theodore Rothman 
(Associate) , formerly of Paterson, N J , had removed to Los Angeles w'here he had 
opened his office “for the practice of medicine ” Dr Rothman specializes in neurology 
.ind psychiatry, and not in internal medicine 


War-Time Graduate AIedical Meetings 

The sudden termination of acti\e hostilities in both Europe and Japan, with the 
resultant anticipated redeployment and separation of physicians from ser\ice, has 
compelled the Central Committee to make preparations for the conclusion of the War- 
Time Graduate Medical Meetings Unless more urgent demands are forthcoming, 
the actiMties will terminate as of December 31, 1945 The Regional Chairmen hate 
already been communicated w’lth 

Partial Schedule of Future Meetings 

Region No 4 (Eastern Pennsyhania, Delaware, New Jersey) Dr B P Widinann, 
Chairman, Dr J S Rodman, Dr S P Rcimann 

U S Nax’al Hospital, Philadelphia, Pennsylvania 

October 26 — Recent Adtance in the Treatment of Acute Intestinal Obstruction — Dr 
E L Ehason or Dr Robert Welty 

No\ ember 16 — Clinical Significance of Diplopia — Dr Walter I Lilhe 
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Region No 23 (Nevada, Northern California) — Dr S R Mettier, Chairman, Di 
E H Falconer, Dr D N Richards 

Lettcrman General Hospital, San Ftanctsco, Califotma 
November 3 — ^Uremia Following Urologic Surgery — Dr Donald Smith 

Station Hospital, Camp Stoneman, Pittsburg, Cahfotma 
October 20-^Suppurations of the Chest — Dr Clayton G Lyon 
November 17 — ^Plastic Surgery — ^Dr George Pierce 

Hammond General Hospital, Modesto, Cahfotma 

October 21 — Diagnosis and Surgical Treatment of Brain Tumors — Dr Edwin I 
Boldrey 

November 21 — ^The Use of Penicillin in Injuries and Infections — Dr Horace J 
McCorkle 

Station Hospital, Pott Ord, Caltfotma 
October 27 — Hemorrhagic States — ^Dr Paul M Aggeler 

November 17 — Diseases of the Thyroid Clinical Diagnosis and Management — Di 
Mayo H Soley 

U S Naval Hospital, Mare Island, Cahfotma 
October 26 — ^Acute Sinusitis — Dr Lewis F Morrison 
November 16 — Streptococcal Infections — Di Lowell Rantz 

ASF Regional Station Hospital, Oakland, Cahfotma 

November 14 — Diagnosis and Management of the Lymphomas — Dr Ernest I 
Falconer 

U S Naval Hospital, Treasure Island, Cahfot nia 
October 26 — Peritoneal Injuries and Infections — Dr Alson R Kilgore 
November 16 — Interpretation and Misinterpretation of Certain Laboratory Tests- 
Dr James Hopper 

Station Hospital, Camp Roberts, Cahfotma 
November 10 — The Fundamentals of Endocrine Diagnosis — Dr Rolicito F Escatnill 

Region No 24 (Southern California) — Lt Conulr G C Griffith, Chairman, Dr \ 

A Morrison, Capt H P Schenck, Dr J F Cliurchill, Maj N Nixon. 

Btrttiitigliam Genet al Hospital, Van Nnys, Calif ottiia 

October 24 — Communicable Diseases — Major Norman Nixon 

Acute Infectious Mononucleosis'— Captain Charles 11 Marple 

November 14 — Surgery of the Biliary Tract — Captain Howard K Gr.iy 
November 28 — Thoracic Surgerj — Captain W L Rogers 

ASF Regional Hospital, Camp Haan, California 
November 6 — Hemoljtic Streptococcal Diseases and Their Sequelae — Dr Robert 
Sollej 
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AAF Regional Station Hospital, March Field, California 
October 16 — ^Tumor Pathologj — ^Dr Edward Butt 
November 20 — Compound Fractures — Commander P E McMasters 

Station Hospital, Camp Cooke, California (_afteinoon session) and Hoff Gcncial 
Hospital, Santa Barbara, California (^evening session) 

October 17 — ^Traumatic Surgery of the Urinary Tract — Captain D W Atcheson 
November 7 — Some Dynamics of Military Neuro-psychiatrj' — Major Alexander 
Blumstein 

November 21 — Pericarditis — Lieutenant C Sylvester McGinn 

Toiney Genet al Hospital, Palm Springs, California 

November 6 — Psychosomatic Medicine — Major Milton Miller 
Headache — Captain Oscar Sugar 
November 20 — Peptic Ulcer — Dr William Boeck 

U S Naval Hospital, Santa Margarita Ranch, Oceanside, California 
October 25 — -Neurosurgery — Captain Everett Dickinson 

November 8 — ^The Cancer Problem in tlie Service Personnel — Lieutenant J S 
Binkley 

November 22 — Modern Concepts of Lepra — Dr Maxmillian Obermayer 

U S Naval Hospital, Long Beach, California 

October 17 — ^Tlie Streptococcal Problem — ^Lieutenant Commander George R Under- 
wood 

-November 21 — Liver Disease — Captain John Ruddock 

U S Naval Hospital, Coiona, California 
October 25 — False Biological Reactions — Major Mark Beam 
Allergies — Major Iredell Hinnant 
November 8 — Neuropsychiatrv — Lieutenant Commander Nichols 
November 22 — ^Tunior Pathologv — Dr Edward Butt 

Station Hospital, U S Nax'al Air Training Station, San Dugo, California 

October 19 — Psj chosoinatic Medicine — Major Milton Miller 
Headache — Captain Oscar Sugar 

November 2 — Recent Developments in Diabetes — Dr James Sherrill 
November 16 — Problems in Urologv — Lieutenant Commander Rusche 

AAF Regional and Convalescent Hospital, Santa Ana Army Air Base, California 
October 18 — Endocrmologv — Dr Hans Lisser 

November 6 — Tuberculosis Problems — Commanders W L Rogers and A W Hobbv 
November 20 — The Use of Products of Fibrinogen and Thrombin in Otolarv ngologv 
— Captain Harrv P Schenck 

U S Nazal Hospital, San Diego, California 
November 1 — Djsenteries — The Differentiation Between the Protoroal and Bacilhrv 
Dvsenteries — Dr John F Kessel 

U S Regional Hozpital, Pasadena, California 
November 12 — Ihvroid Disease — Lieutenant Commander George Crile 
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Publication of Membership Roster Postponed 

Early in the summer it was proposed, to publiMi a revised , Membership Roster of 
the American College of Physicians To that end data were collected from members 

The end of the War in Europe and in the Pacific, with the subsequent shifting 
of Medical Officers and innumerable changes of addresses, makes it impractical to 
publish a complete Roster this year Therefore, only a new and revised Supplement 
to the last Membership Roster (1943) will be published This will be distributed 
to members in the late autumn 

It IS hoped that the College can resume thh publication of a complete Directory 
in 1946, for it is anticipated that the majority of its moie than 1,900 membeis who 
are now on military service will have been retired to inactive status in the meantime 
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OBITUARIES 

DR GEORGE H MEEKER 

Di George H Meeker, f oi mer Dean of the Graduate School of Medicine 
of the University of Pennsylvania, died September 4, 1945, at the age of 74 
Dr Meeker was born in Phihpsburg, N J He graduated from La- 
fayette College in 1893 and from the Medico-Chirurgical College of Phila- 
delphia as a doctor of pharmacy in 1906 and thereafter completed a course 
m dentistry at the same institution He did clinical research at the Univer- 
sity of Munich, Germany He had received honorary degrees from Ursinus 
College, Lafajette College, Villanova College and the University of Penn- 
sylvania 

Although not a physician, he uas Dean of the Medico-Chiruigical Col- 
lege until its mergei with the Unl^erslt3' of Pennsylvania in 1916, from 
1924 to 1928, he ^^as also Director of the Graduate Hospital, and his Dean- 
ship of the Graduate School of Medicine extended from 1917 until 1941, 
when he retired He was a member of the Masons, the Union League, Delta 
Upsilon, Phi Rho Sigma and Psi Omega fraternities, the American Pharma- * 
ceutical Association and the Ameiican Chemical Society In 1906 he was 
the recipient of the Fiankhn Institute Medal for his contributions to science 
A Clinic in Cincinnati, Ohio, was named in his honor 

Di Meeker will be remembeied by a great host of ph}sicians who studied 
in the Graduate School of Medicine of the University of Pennsylvania, and 
who received advice and aid from him Dr Meeker’s unvarying objectne 
was to establish in Philadelphia the finest and best school for postgraduate 
education in America 

COLONEL CHARLES McCABE DOWNS 

Colonel Chailes McCabe Downs, of the regular Army Medical Corps, 
(Associate), has been reported killed m action on June 1, 1945 His candi- 
dacy for advancement to Fellowship would have been presented for action at 
the next meeting of the Credentials Committee and the Board of Regents 
Colonel Downs was born at Casey, Illinois, Maich 9, 1900 He held the 
degrees of B S and j\I D from Indiana Universitj He immediatclj 
entered the ^ledical Corps of the U S Army and interned at the Letterman 
General Hospital, San Francisco His tour of dut> preceding the war in- 
cluded the Letteinian General Hospital in San Francisco and the Gorgas 
Hospital in Ancon, Panama, and his later assignments included Command- 
ing Officer, 2nd ^Icdical Squadron, 2nd CaAalr} Di\ision, October 1, 1941- 
July 15, 1942, Surgeon, 9th Armored Dnision, Jiil} 15, 1942-Octobcr 6 
1943, Commanding Officer, 110th iMacuation Hospital, Scmimobile, Camp 
Sw'ift, Texas, October 6, 1943-Dcceinbcr 18, 1943, Surgeon, X Corps, 
December 18, 1943- From July 5, 1944. he was scr\mg m the Southwest 
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Pacific area, and on October 20, 1944, he landed in the Philippines, where 
he lost his life on June 1, 1945 ' 

Colonel Downs ^was a Fellow of the American Medical Association and 
a member of the Association of Military Surgeons of the United States 
He had a splendid record in the Army, and was considered, well qualified 
m Gastroenterology and Pediatrics particularly 

EMANUEL KLAUS 

Born May 4, 1875 of Joseph M and. Hannah Klaus in Cleveland, 
“Manny,” as he was affectionately known, attended Public School and 
matriculated m the School of Pharmacy, Western Reserve University 
Graduated m 1892, at the age of 17, he practiced pharmacy for six years 
In 1898 he entered Western Reseive University Medical School and 
graduated m 1902 His immediate and lasting association was Lutheran 
Hospital on the West Side of Cleveland He established his practice in its 
environs, eventually specializing in Internal Medicine He was a pioneer 
111 anesthesia 

While he ivas internist on the staff of Lutheran Hospital, he likewise held 
the office of Chief Anesthetist until 1937 

Owing to his interest in anesthesia he became associated with the late 
Dr F H McMechan and served as vice chairman of the Board of Goi'- 
ernors of the Society of International Anesthesia Research from 1925 to 
1939, at whidi time he succeeded Dr McMechan as Executive Secietaiy and 
held the post until his death 

Five years ago the Society ai\arded him a tiophy “in appieciation of 
his devoted seivice to the world conquest of pain in behalf of a suffering 
humanity ” 

He was a member of The Temple and The Temple on the Heights He 
rose to the 32nd degree of Masonry and was a member of the Shi me and 
Grotto 

He 'enjoyed the association of the A M A , American Board of Inteiii.il 
Medicine, Society of International Anesthesia Research and was a life 
member of the American College of Physicians 

Entering medicine in one war, the Spanish Ameiican, he served in the 
First World War as Captain in the Medical Corps at Camp Zachary Taylor, 
Kentuck) and died during the Second World War on March 21, 1945 But 
he, peaceful, warm and kidd, ^\as the antithesis of wai 

The world and particularly the West Side of Cleveland cannot help being 
better that “Manin ” Klaus as born It is a sad but true commentary on 
human nature that \\e are most conscious of the Good after it is gone But 
the ideals \\hich “Manny” begot m the minds of those who knew^ him arc 
dc.ithless forms In li\ing, “Mann}” was a credit to man, to his Maker, to 
his race and to his art 

Fkank J Doran, M D , h' A C P , 

Clcvcl.md, Ohio 
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DR ABRAHAM RUDY 

Abiaham Rudy, M D , F A C P , Boston, Mass , died February 19, 1945, 
of pulmonary neoplasm, aged 50 Dr Rudy \\as born m Bialystok, Poland, 
February 20, 1895 He -was naturalized in the United States of America in 

1928 His training ^^as received in his nati\e land of Poland, at the Acade- 
mie de Caen, Rouen, France, and XI Gymnasium, Mosco^\ He graduated 
in medicine in 1923, Friedrich Wilhelm’s University of Berlin In this 
country he did postgraduate work at the Psychiatric Institute, Morristo^Mi, 
N J , New York Post-Graduate Medical School, and Harvard Medical 
School 

Di Rudy had been on the faculty of Tufts College Medical School since 

1929 He was Associate Visiting Physician, Chief of the Diabetic Clinic, 
and Consultant in Diabetes, Beth Israel Hospital, Visiting Phjsician and 
Consultant in Diabetes, Jewish Memorial Hospital , and Consultant m Dia- 
betes, Jewish Tubeiculosis Sanatorium, Rutland Dr Rudy was a member 
of many medical organizations, and had been a Fellow of the American Col- 
lege of Physicians since 1942 He was the aufhor of numerous published 
articles and of "Simplified Diabetic ^lanual' and “Practical Handbook for 
Diabetic Patients ’ 


DR FRANK NEAL 

Flank Neal, M B . M R C S (England) , L R C P (London) , F R C P 
(Canada), F AC P , Peterborough, Ontario, Canada, died suddenly of a 
heart attack on Januaiy 18, 1945 His death has not preMOusly been re- 
corded in these columns 

Di Neal was boin at Brussels, Ontario. September 3, 1879 He re- 
ceived his degree of Bachelor of Medicine in 1903 from the University of 
Toronto Faculty of Medicine He later did postgraduate work, in London, 
England, and became a member of the Royal College of Surgeons of Eng- 
land and a licentiate ot the Royal College of Physicians of London For 
many jears he was connected w'lth the Nicholls Hospital and St Joseph’s 
General Hospital of Peterborough He was Consultant in Internal Medicine 
at St Joseph s General Hospital. Director of the Diagnostic Chest Clinic of 
the Peterborough Health Association, Director of the X-Ra\ Department, 
and Consultant in Chest Diseases at the Nicholls Hospital, and Director of 
the Standard ^ledical and Surgical Clinic 

Dr Neal had been Piesulent of the Ontario Medical Association, 
1933-34, a Counsellor of the Canadian Medical Association, 1933-35; 
Chau man of the Ontario Laeiinec Society, 1934—35 and \'ice-Prcsident of 
the .Vnencan Therapeutic Society. 1934—35 He had also been President 
of the Ontario Radiological Society, and was a member of the Rad’ological 
Society of North America Dr Neal became a Fellow ot the American 
College of Phjsicians in 1923 Like mam other medical men in these times 
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he had been working much too hard for some years, and at the end of a 
particularly heavy day, while examining his last patient about 6 30 m the 
evening, he collapsed and died before help could reach. him 

DR DONALD RENVVICK FERGUSON 

The many friends and foimer students of Major Donald Renwick Fer- 
guson of Philadelphia, Pennsylvania, Aveie shocked to hear of his sudden 
death from a cerebral hemorrhage at Camp Shanks, New Yoik, on Mondaj^, 
August 27, 1945 

Major Ferguson was boin at Ben Avon, Pa , November 21, 1889 After 
graduating fiom the Central High School in Philadelphia .he attended 
Swarthmore College and lecened the degree of A B in 1912 He then 
pursued his medical studies at the Hahnemann Medical College and giad- 
uated in 1916 He seived as Chief Resident at Hahnemann Hospital, 1916- 
1917, and served in the Fust World War as Captain in the Medical Corps 
from 1917 to 1919 On the termination of the Fust World War he re- 
turned to Philadelphia and became associated with the leaching coips of the 
Hahnemann Medical College of Philadelphia, seiving as Associate Pro- 
fessor of Medicine and later as Clinical Professor of Medicine In 1938 
he was made visiting physician to the Hahnemann Hospital of Philadelphia 
He also served as visiting physician and caidiologist at St ' Luke’s and 
Children’s Hospital and consulting caidiologist at the Women’s Homeopathic 
Hospital 

Major Feiguson took an actne inteiest in various medical oiganizations 
and seived as President of the Homeopathic Medical Society of the County 
of Philadelphia He uas also a membei of the Boaid of Control of the 
American Institute of Homeopathy, Secretary of the Homeopathic Medical 
Society of the State of Pennsyl\ania and vas a membci of the Oxfoid Medi- 
cal Club, Philadelphia County Medical Society. Medical Societ} of the State 
of PcnnsyKania and the American Medical Association 

He became an Associate of the American College of Physicians in 1933 
and a Fellow m 1928 At the break of the Second World War, Dr Fer- 
guson volunteered his serMces in the Medical Corps and served as a Major 
from September 25, 1942, until the time of his death 

Dr Ferguson vill always be remembcied b} those with whom he w^as 
associated as an exponent of the highest ethical standards in medical practice 
and as a forceful and enthusiastic teacher in his chosen field of clinical medi- 
cine FIis loss will be deepl} felt by his many friends and by the institutions 
that he served so faithfully and so long 

G Harlav Wells, M D , F A C P , 

Philadelphia 
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DR WILLIAM S STREKER 

Dr William S Streker, F A C P , died suddenly at his summer home at 
Hyannis, Massachusetts, on July 8, 1945 Pie had preMOUsl} shown evi- 
dence of arteriosclerotic heart disease 

Dr Strekei was born in Providence on October 11, 1885 He attended 
public schools 111 Providence and i\as graduated in 1908 at the Jefferson 
Medical College of Philadelphia He took postgraduate work in internal 
medicine at the Han ard Medical School and at the Peter Bent Brigham and 
Massachusetts General Hospitals In 1931 he became a Fellow of the Col- 
lege At the time of his death he n as Physician-in-Chief at the St Joseph’s 
Hospital and Consultant at the State Sanatorium at Wallum Lake He was 
a diplomate of the Amei ican Board of Internal IMedicine 

Dr Streker w'as President of the Providence ]Medical Association in 
1936 In this capacit}’ he sened the comniunit}^ particular!} w'ell as he ini- 
tiated certain changes in the organization w Inch have been of lasting benefit 
He IS survived by his wufe and four brotheis, two of wdiom are physi- 
cians and one a dentist, as nell as by three sisters, two of whom are graduate 
nurses Throughout his professional career he proved himself to his man} 
patients ahva}s a kindly, tactful physician and a faithful friend 

Ale\ M Burgess, M D , F A C P . 

Goveinoi for Rhode Island 

DR JOHN C GRILL 

John C Grill, M D , F A C P , Milwaukee, Wisconsin, died of a cerebral 
hemorrhage on March 17, 1945, at the age of 52 His death has not previ- 
ously been recorded in this journal Dr Grill was born in Vienna Austria, 
August 25, 1892 He attended the State Gymnasium at Vienna and le- 
cened his medical degree from the University of V lenna He had been Pro- 
fessor and Directoi of the Department of Patholog} at Marquette Unncrsil} 
School of Medicine, Milwaukee, for se\eral years He was Director 
of Laboratories at the Mihvaukee County Hospital and Pathologist at St 
Mary’s and St Joseph s Hospitals, ^Iilwaiikee 

Dr Grill was a member of the Mihvaukee Count} Medical Socict}, \\ is- 
consin State Medical Societ}, American Association of Pathologists and 
Bacteriologists, American Society of Clinical Pathologists, and the Central 
Society for Clinical Reseaich He was a Fellow ot the American Medical 
Association and a former President of the Milw aukce Pathological Society 
He W'as a Diplomate of the American Boaid of Patholog}, and had been a 
Fellow of the American College of Plwsicians since 1938 

DR WILLIAM WALL \CE H \LL 

William Wallace Hall, M D , !•' A C P , V atertow n New "^’oi k, tlicd 
Jaiiuar} 3, 1945, but his death has not prcMoush been recorded in these 
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columns Dr Hall was born at Addison, Steuben County, New York, 
January 26, 1887 He received his B S degiee in 1913 and his M D degree 
in 1917 from Syracuse University He had done postgraduate work at 
Harvard Medical School, and at the time of his death was Chief of the Medi- 
cal Service, House of the Good Samaritan, Watertown Dr Hall was a 
member and past President of the Jefferson County Medical Society , a mem- 
ber of the New York State Medical Society, and American Diabetes Asso- 
ciation, a Fellow of the American Medical Association, and a Fellow, since 
1931, of the American College of Ph 5 ^sicians 

DR HENRY IRWIN ICLOPP 

Henry Ii win Klopp, M D , D Sc , F A C P , Allentown, Pa , died March 
7, 1945, but his passing has not previously been lecorded in this journal 
Dr Klopp was bom at Stouchsburg, Berks County, Pa, in 1870 He at- 
tended Albright College, and graduated in medicine from Hahnemann -Medi- 
cal College of Philadelphia m 1894 He interned at the Reading Homeo- 
pathic Hospital 

Earl)’’ 111 his career Di Klopp enteied upon the specialty of psychiatiy 
and served successively as Assistant Physician, Assistant Superintendent, 
and Acting Superintendent of the Westboro (Mass ) State Hospital He 
was Superintendent and Physician-in-Chief of the Allentown State Hos- 
pital. He was Professor of Mental Diseases, Department of Neuiology 
and Psychiatry, Hahnemann Medical College and Hospital of Philadelphia 
Dr Klopp was a Diplomate of the American Board of Psychiatiy and Neu- 
rology, a member of the Lehigh County Medical Society, Lehigh Valley 
I'lomeopathic Medical Society, Philadelphia Psj'chiatiic Association, Penn- 
sylvania State Homeopathic Medical Society, Association of Medical Super- 
intendents for Mental Disease, and American Psychiatric Association , in 
1940-41 he w^as President of the Pennsylvania Psychiatric Society He had 
been a Fellow' of the American College of Physicians since 1923, and moic 
recently became a Life Member 

DR FERGUS OLAiMH MAHONY 

Fergus Olamh ^lahony, M D , F A C P , El Dorado, Arkansas, died 
I'ebruary 6, 1945, aged 65 >cars He was born m El Dorado, Jul> 30, 1879, 
attended the Unncrsit} of .Aikansas, and leceivcd his medical degree in 1908 
from Tulane Unncrsity of Louisiana School of Medicine He returned to 
his alma mater frcquentlj in succeeding \ears for postgraduate stud} He 
was for main years Surgeon, Missouri Pacific Railroad From 1921 to 
1927 he was El Dorado Cit} Health Olhcer, and from 1920 to 1929, Union 
County Health Officer He had for main }ears been Chief of StaflT. 
Warner-Brown Hospital He w.is a former President of the \rkansas 
State Board of Health Dr Mahoii} had been honored with the PicMdcncy 
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of the Arkansas State jNIedical Society and the Union County Medical So- 
ciety He was a member of the Southern Medical Association, a Fellow 
of the American Medical Association, and had been a Fellow of the Ameri- 
can College of Physicians since 1930 

DR THOMAS WILLETT 

Dr Thomas Willett (Associate), West Alhs, Wisconsin, died of myo- 
cardial fibrosis, February 25, 1945 He was born in 1877 and graduated in 
1903 from the Wisconsin College of Physicians and Surgeons He had 
been formerly associated with the Public Health Service Reserve and served 
overseas during World War I as Lieutenant Colonel, Medical Reserve Corps, 
U S Army At one time Dr Willett was Medical Director of the Mil- 
waukee County Hospital for Tuberculosis, and Clinical Director of the Mil- 
waukee South Side Children’s Clinics He was Director of the Milwaukee 
County Bank at West Allis 

Dr Willett was a member of the County and State Medical Societies and 
the Milwaukee Academy of Medicine He was a Fellow of the American 
Medical Association, and had been an Associate of the American College of 
Physicians since 1927, having become an Associate before it became com- 
pulsor) to qualify for advancement to Fellowship in any particular period 
It IS regretted that an earlier obituary could not be obtained for record in 
these columns 

DR BERNARD ISAAC COMROE 

Bernard Isaac Comroe, M D , F A C P , died suddenl} at his home in 
Philadelphia oil September 14, 1945, at the age of 38 Born in York, Pa , 
in 1906, he entered the University of Pennsylvania at the age of 15 and 
graduated from its Medical School m 1929 His undergraduate career was 
one of distinction and brilliance The promise shown there was abundantly 
fulfilled in his subsequent short life He filled an important place in the 
faculty of his alma mater and iias knoiin widely as a student of his chosen 
specialty arthritis Among his numerous publications w'ere two well know n 
textbooks “Internal Medicine and Dental Practice” and “Arthritis and 
Allied Conditions ” He w'lll be long thanked b> the graduates of the Uni- 
^erslt3 of Pennsyhama who ser\cd in the Armed Forces for a little bulletin 
of Philadelphia new s wdiich he prepared and sent them He w as a member 
of a number of societies and organizations These included Fellowship 
since 1937 in the American College of Plnsicians 

The American College of Physicians has sustained a real loss in the death 
of this \CT} able and promising }oung physician Our sjmpatlu goes to all 
of his family but particularly to his father, Dr Julius Comroe, Sr , of York. 
Pa , who IS also a Fellow of the Aiiicrican College of Plusicians 

Thomas McMillvn, M D , F A C P , 

Goiernor for Eastern PcnnsiKania 
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DR ALEXANDER HAMILTON STEWART 

Alexander Hamilton Stewart, M D , F A C P , Harrisburg, Pa , died on 
July 31, 1945 Dr Stewart was born in Plumville, Indiana Co, Pa, on 
July 22, 1880, and was giaduated from the Univeisity of Pittsburgh School 
of Medicine m 1907 After his internship in the Columbia Hospital, Wilk- 
msburg, Pa , and postgraduate work at Harvard University and the Cleve- 
land Clinic, he returned to his home, where for many years he was a member 
of the medical staff of the Indiana Hospital and Medical Director of Indiana 
County He was Secretary and later President of the Indiana County Medi- 
cal Society In the Pennsylvania State Medical Society, Dr Stewart held 
important and responsible positions, having been Chairman of the Public 
Health Legislation Committee and formerly a member of the Board of 
Trustees Dr Stewart had been a Fellow of the American College of Phy- 
sicians since 1926 Dr Stewart is best known through his work in the 
Pennsylvania State Department of Health, in which he served a number of 
years In 1939 he was made Deputy Secretary of Health Later he was 
appointed Secretaiy of Health and held the latter impoitant position at the 
time of his untimely, death 

Thomas M McMillan, M D , F A C P , 

Governor for Eastern Pennsylvania 
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AZOTEMIA IN TYPHUS FEVER =■ 

By A Yeomans, Lieutenant Commander, M C , U S N R , J C Snyder, 
Lieutenant Colonel, M C , A U S , E S Murray, Lieutenant 
Colonel, MC,AUS,'R S Ecke, Major, M C , A U S , 
and C J D Zarafonetis, Majoi , M C , A U S 

The factors which may be responsible for the development of azotemia 
in severe infectious diseases have been recently reviewed' The diagnosis 
of azotemia depends upon the biochemical analysis of tlie patient’s blood in 
a well-equipped laboratory' In typhus fever it !s to be expected that undei 
the extremely adverse conditions of hospitalization which are frequently 
found during epidemics of this disease, azotemia may be unrecognized in 
manj' patients It is, therefore, understandable why comparatively little 
information on the subject of azotemia is found in the general literature on 
tjqihus 

Woodward and Bland in a recent paper® called attention to the presence 
of azotemia in severely ill typhus cases Azotemia nas said to have been 
universally present in comatose patients The authors believed that de- 
hydration accounted for azotemia in many of the cases, and stated that - 
adequate fluid replacement often overcame this condition The presence^of 
other factors such as protein destruction, reduced glomerular filtration re- 
sulting from an "unstable circulation," and hepatic dysfunction were be- 
lieved to account for the development of nitrogen retention in certain cases 
Othei general descriptions of clinical tjphus fever in the English literature 
which we have been able to re\ lew seldom mention the presence of azotemia 
or Its significance ® 

In 1862 Murchison noted an increase in the blood urea nitrogen in tj-phus 
fever ® In 1920 Wagner found an elevation of the blood non-protein nitro- 
gen above 100 mg per 100 cc in 15 of 76 tjphus cases studied'® More 
recent reports m the German and French literature have discussed the cause 
of azotemia m t3’phus ” 

* Received for publication Julj 9, 19-15 

From tbc Cairo Unit of tlic U nited States of America Tvphus Commission 

* Cop> right, 1945, bv The American College of Phvsicians 
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There has been no general agreement as to what factors may enter into 
the genesis of azotemia m typhus The presence of glomerular nephritis 
at autopsy has been found as high as 68 per cent in one large series of cases 
and very rai ely in others ®' Reports on fatal cases with uremia have stated 
that glomerular nephritis was either absent or minimal ' In a i ecent re- 
view article on uremia m typhus it is, stated that a “serosal” type of nephritis, 
the “inflammatory edema of the kidney” of Fahr, may result in nitrogen 
retention It has also been said that an “hepato-renal syndrome” may 
occur, with nitrogen retention and jaundice The association of hypo- 
chloremia and azotemia has been found by some investigators and not 
by * others Aschenbrenner has recently remarked that uremia in 
typhus appears to be the result of an increase in protein destruction with 
a reduction in the excietory ability of the kidneys<> bi ought about by inflam- 
matory or functional changes However, the author calls attention to the 
fact that in typhus the diagnosis of glomerular nephritis is extiemely dif- 
ficult to substantiate, and states that only observation over a considerable 
period of time can confirm the diagnosis In fatal cases he obseives that 
the microscopic findings in the kidneys are quite variable 

There have been numerous clinical reports on large series of typhus cases 
studied by German investigators in the past three yeais, concerning caidio- 
vasculai disturbances,^®’”*^® the effect of convalescent serum and whole 
blood,®®’ ‘‘ the effect of tj'phus vaccine on the course of the disease, ®'‘’ as 
well as general clinical discussions of typhus ®®’ " There are no comments 

in these papers concerning the presence and incidence of azotemia in typhus, 
its relation to the seventy of the disease, or to the fatality 

It is our belief that the establishment of the presence or absence of azo- 
temia IS of interest to the clinician in charge of typhus patients Its presence 
not only poses many interesting questions concerning the pathologic physiol- 
og}' of typhus, but, when consideied with the clinical picture as a whole, it 
has been in our experience of considerable aid in indicating desiiablc meas- 
ures for suppoitive treatment The purpose of this paper is to emphasize 
the frequency with which nitrogen retention occurs in epidemic typhus, to 
point out Its relation to the severity of the clinical course of the disease, and 
by the presentation of tjpical cases of severe or fatal typhus to call attention 
to certain factors vhich appear to be of significance in the development of 
this condition 

7Vir Backgtouud for Reported Obsc/vations In the two seasons, 1943 
and 1944, 159 cases of tjphus fc\er w’cre admitted to the United States of 
America Typhus Commission ward at the Cairo Fc\cr Hospital®® It was 
possible also to obscr^c numerous cases of typhus fe\cr on the general tjjiluis 
wards of the hospital With the exception of three patients, all of the typhus 
cases studied on the Commission ward were Egyptian males, their ages 
ranging from 10 to 70 years Bj far the greater number of patients were 
m the 21-35 year age group These cases were selected cither from the 
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general typhus wards of the hospital or from the receiving ward In general 
the attempt was made to study patients as early in the disease as possible 
The majority of cases were admitted between the fifth and tenth day of their 
- illness We were fortunate to obtain a few cases in the first day of the 
chnical disease, and in four instances to observe patients before the onset 
of their disease A comprehensive picture of louse-borne typhus fever, as 
It occurs m epidemic form, was obtained 

The patients observed on the Commission ward and on the general wards 
of the Fever Hospital were considered to be suffering from epidemic louse- 
bonie typhus fever In many instances it was possible to recover nckettsiae 
from the blood of the patients or from normal lice fed on patients Every 
strain thus far isolated has shown the characteristics of louse-borne 
typhus In addition, the clinical diagnosis of typhus fever was supported 
m nearly every instance by the Weil-Felix agglutination reaction or comple- 
ment fixation tests Postmortem examination was made in nearly all 
of the cases which died on the Commission ward The results of these post- 
^ mortem examinations will be reported at a later date 

Many patients admitted to the Commission uard were given various 
therapeutic agents specifically directed against the disease A few pa- 
tients, hospital gmploj'ees, contracted typhus after vaccination and were 
studied in the Commission ward The data from these patients are described 
elsewhere 

The present paper is restricted entirely to the consideration of the un- 
vaccinated patients who received no special therapy except supportive meas- 
ures There were 64 such cases studied on the Commission ward from 
whom data are available for inclusion m this report It was possible to ob- 
tain additional information on many of these patients on follow-up visits to 
the Commission ward These 64 cases are termed “untreated” cases of 
typhus fe\er In addition, data were obtained on 14 patients observed on 
the general typhus wards of the hospital, who are referred to in this paper 
as “Cordon” patients 

Early in the course of our observations on typhus f e^ er in Egj’pt it be- 
came apparent tliat the most severely ill cases showed abnormal concen- 
trations of the blood non-protein nitrogen In some patients nitrogen re- 
tention* was accompanied by symptoms and signs suggests e of uremia 
Factors contributing to the development of azotemia, such as a pronounced 
hypotension, or severe dehjdration, ^^ere clearly evident m some cases A 
. few cases observed in the Commission w ard appeared to de\ elop azotemia in 
the absence of the ob^ lous contributing factors mentioned abo\ e The con- 
stancy Avith A\hich nitrogen retention was present or developed in fatal cases 
Avho came under observation in the past two seasons has indicated the high 
incidence of this condition associated with death from Uphiis feAer 

* Blood non-protcin nitrogen \alucs of 45 mg per 100 cc. or higher are interpreted a^ 
c\idcncc of nitrogen retention, or azotemia 
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Presentation of Data In these studies the concentrations of the blood 
urea nitrogen and creatinine were determined as well as the concentration 
of the non-protein nitrogen in many instances In practically all cases the 
trend of concentration of the blood urea nitrogen and creatinine was similar 
to that shown by the non-protein nitrogen For the sake of simplicity, there- 
fore, the concentration of the blood non-protein nitrogen is discussed 
throughout this paper 

Estimation of Seveiity of Illness After discharge from the Commis- 
sion ward, the severity of the clinical course of the disease was estimated for 
each patient The factors which influenced the estimation of severity, and 
the classification of illness have been described elsewhere In brief, each 
patient was classified in one of the following gioups 

“B” Cases with minimal symptoms and signs of typhus 
“C” Cases of moderate severity 
“D” Severely ill cases 

“E” Severely ill cases in which fatal outcome was expected at some 
point in the disease 
“F” . Fatal cases 

The Incidence of Nitrogen Retention and Death in Typhus Fevei Fif- 
teen of the 64 patients in this study died during the course of the disease, 
a mortality of 23 per cent (table 1) Thirty-three of the cases (52 per 
cent) developed nitrogen retention during the disease ' The 15 fatal cases 
were in this group No deaths occurred in the group of patients who had 
normal blood non-protein nitrogen concentrations throughout their illness 


Tablh I 

Tlie Incidence of Fatal Cases among the Patients * Who Had Normal Blood Non-Protcin 
Nitrogen Concentrations and the Patients Who Had Nitrogen Retention f 




Cases without Nitrocen Retention 

Cases with Nitrogen Retention 

Vcir 

Number of 





Casci 

Number 

Deaths 

Number 

Deatlis 



29 

n 


IS 

7 


15 

17 

0 

18 

8 

1 otals 

61 

31 

0 

33 

IS 


• Unvacemated "untreated" Egyptian males between 10 and .70 years of age observed 
on the Commission ward at the Cairo Fever Hospital 

t Values for the blood non-protem nitrogen of 45 mg per 100 c.c or higher are regarded 
as evidence of nitrogen retention 

The Relation of Nitrogen Retention to the Age of the Patient The 
a\cragc age of the 64 patients in this study was 28 years The average 
age of the 15 patients t\ho died t\as 33 years There were 18 patients in the 
group of 33 with nitrogen retention w'ho recovered The average age of 
these patients was the ‘•ainc as that of the patients with no nitrogen retention 
(tabic 2) It IS to be noted, therefore, that nitrogen retention w'as not 
rcslricteci to the older age group of typhus fe\cr patients 
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The Tune of Onset of Nitrogen Retention in Typhus Fever In our ex- 
perience nitrogen retention developed most frequently in the second week 
of typhus fever For example, six fatal cases, admitted on the fourth, fifth, 
and sixth days of illness, had normal blood non-protem nitrogen concentra- 
tions on admission and first began to show elevated values between the ninth 
and eleventh days of illness 

Table II 


The Incidence of Nitrogen Retention and Death in Relation to Age in Typhus Fever * 



Cases \nth No 
Nitrogen 

Cases with Nitrogen Retention 





Total 





Retention 

Recovered 

Died 


Number of cases 

31 

18 

15 

64 

Average age 

27 

27 

33 

28 


* Footnotes as in table 1 


In a few instances, houever, nitrogen retention was encountered in the 
first week of illness Three cases in the group of 30 who were admitted 
before the eighth day had elevated blood non-protem nitrogen concentrations 
on admission, one was a “D’’ case, and ttvo were “E” cases One fatal case 
Avhose blood was first examined on the eighth day of illness had a non-protem 
nitrogen concentration of 96 mg per 100 c c It was vtry probable that 
this patient had nitrogen retention before the seventh day of illness 

Nitrogen Retention and the Seventy of Illness In 14 cases of moderate 
severity (“C”’s), four showed nitrogen retention at the time of hospital 
admission (table 3) These four cases entered the ward in the second week 

Table III 


Comparison of Nitrogen Retention and Severity of Illness * m 64 Cases of Typhus Fever t 


r'' 

Classification of 

Se\ crlt> 

Total Number of Case* in 
Each Classification 

Cases with Nitrogen Retention 

Number in Each 
Classification 

Per Cent of Total In 
Eadi Clarification 

■‘B’’ 

2 

0 

0 

“C" 

14 

4 

29 

“D" 

26 

9 

35 


7 

5 

72 

iipii 

IS 

15 

100 


* The criteria for classification of severitj appear in the text 
t Footnotes as in table 1 


of illness Their blood non-piotem nitrogen concentrations fell to normal 
soon after admission There uas no cMdence of oliguria or marked hj’po- 
tension in these patients 

The severe cases of typhus showed azotemia in greater proportion Fne 
of the 14 cases w'lth azotemia in groups "D” and “E” de\ eloped this condi- 
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tion while under observation The others had azotemia at the time of 
admission 

As may be seen from tables 1 and 3, all of the fatal cases developed 
azotemia 

Nitrogen Retention and Blood Pressure in Typhus A lowering of the 
peripheral blood pressure was one of the characteristic features of the disease 
With the fall in systolic pressure a decrease in pulse pressure was often 
present Abnormal non-protein nitrogen concentrations were frequently 
noted in cases which had systolic blood pressures below 80 mm of inei cury 
A subsequent rise in blood pressure was associated with decreases in the level 
of the non-protein nitrogen and an increase in the output of urine (chart 4) 

A sudden fall in blood pressure from previously observed values was 
associated with the onset of azotemia in many cases (charts 5, 6, 7, 8) The 
level to which the blood pressure fell did not appear at times to be as sig- 
nificant as the degree of decline over previous levels In case No 5133, for 
example, a decrease m systolic pressure from 130 mm to 88 mm of mei- ■ 
cury m 48 hours was associated with a lapid rise in blood non-protein 
nitrogen We have f i equently observed blood pressures between 80 mm and 
90 mm of mercury during the acute phase of typhus, however, with no rise 
in non-protem nitrogen or decrease in urine volume 

It was our observation that as a group the patients with nitiogcn lelention 
did not show an average daily blood pressure lou er than the group of patients 
without nitrogen retention (table 4) Sudden brief fluctuations appeared to 
be of most significance 

Table IV 

Average Daily Blood Pressure Readings in 64 Casps of Typhus 
Febrile Period of Hospitalization * 

Number of 
Ciscs 

Cases with no nitrogen retention 31 

Cases Bith nitrogen retention 18 

Fatal cases 15 

* Footnote as in table 1. 

'I'hc Degree of Nittogen Retention and the Seventy of the Clinical 
Course In general it was observed that the degree of azotemia as measured 
by the elevation of the blood non-protein nitrogen w'as correlated wnlh the 
se\erit\ of the clinical course of typhus fc\cr Table 5 show's the range of 
the highest let els of the blood non-prolcm nitrogen recorded in each case 
w'ith the average of the maximum values for each group of cases, classified 
according to the se\erity of disease Although there is considerable o\ct- 
lappmg of non-protein nitrogen \ allies between the groups of cases, it is aj)- 
parent that in general the highest blood non-protein nitrogen levels w'crt 
found in the most sc\crcl> ill patients 

1 he Relationship belteecn Nitiogen Retention and the Output of Urine 
It has been diflicult to obtain precise data on the output of urine in man) 


Fever during tlie 


A\erurcDiiI> Blood 
Pressure 

101/60 

101/66 

100/6S 
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of our patients Incontinence is common during the course of typhus, 
particularly during the critical second week of the disease Although cath- 
eterization was done on many of our patients, it was not possible to antici- 
pate incontinence in every instance Special nursing procedures served to 
1 educe the volume of urine lost 


Table V 

The Concentration of tlie Blood Non-Protein Nitrogen Compared \nth the Seventy 
of the Clinical Course of Typhus Fever 


Classiiicabon of 
Severity* 

Number of 
Patients 

The Ranee of Maximum Values 
for Blood Non-Protem Nitroeen 
of the Patients in Each 
Classification 

Average of the Maximum 
Concentration of Blood 
Non-Protem Nitrogen in 
Each Classification 



me per 100 c c. 

mg per 100 c c 

“C" 

4 

47- 74 

58 

"D" 

9 

58-117 

69 

..£«• 

S 

72-162 

92 

I»PI» 

14 1 

75-200 

120 


* Footnotes as in tables 1 and 2 

t In one of the IS fatal cases the blood urea nitrogen only was determined, the value 
was 150 mg per 100 c c 


The development of nitrogen retention was frequently associated with a 
definite decrease in the output of urine, particularly m the cases which had a 
sudden decrease in blood pressure (diarts 5, 6, 7, 8) On admission to 
the ward, critically ill patients with azotemia sometimes showed a low output 
of urine, associated with low 24 hour urine specific gravities, and low blood 
pressure (chart 4) In certain cases, for example case No 5769, the de- 
crease in fluid intake and the rise in the specific gravity of the 24 hour urine 
output indicated that the loivered urine volumes obsen^ed under these con- 
ditions were due probably in large measure to the decreases in fluid intake 
In other cases cited above decreases in tlie output of urine did not appear to 
be as closely associated ivith decreased fluid intake as with a fall in blood 
pressure 

In patients whose 24 houi urine outputs ranged above 2000 c c during 
the febrile period, nitrogen retention was rarely observed 

An additional observation of considerable importance with relation to 
renal function in typhus was the presence or development of a low, or com- 
paratnely loiv, specific gravity of the 24 hour urine specimens in the majority 
of cases ivith azotemia and loiv uiine volumes (charts 3, 4, 5, 7, 8, 9, 10) 
Consideration of these findings is reserved for the Comment 

NiUogcn Retention and Its Association with Dehydtation Abnormal 
concentration of the blood non-protein nitrogen is a common obser\ation m 
typhus patients avIio demonstrate evidence of dehydration b> physical ex- 
amination, b) observations on the output of urine, or b) determination of 
the plasma protein and hematocrit In such cases dehydration may be of 
considerable importance in the development of azotemia 

In a simultaneous studj of 14 Cordon patients and 12 Commission ward 
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patients it was found that dehydration was present in nine of the former 
group and in two of the latter group Azotemia was present in 13 of the 14 
Cordon patients and m four of the 12 Commission ward patients 

Although the output of urine in the case of the Cordon patients could 
only be estimated, these differences in the incidence of nitrogen retention be- 
tween the Cordon and Commission ward patients were believed due, for the 
most part, to emphasis placed on fluid intake in the care of patients m the 
Commission ward and the consequently large daily ui ine volumes in the lattei 
group 

The concentrations of blood non-protein nitrogen in Cordon patients 
dying of typhus were much higher m general than on the Commission ward 
Studies of the plasma proteins and hematocrit levels showed a stead}^ increase 
in values up to the time of death In one fatal Coidon case the concentra- 
tion of the plasma proteins rose in 11 days from 7 0 gm per 100 c c to 11 5 
gm per 100 cc 48 hours befoie death During the same period the blood 
non-protein nitrogen rose fiom 141 mg per 100 c c to 277 mg per 100 c c 
In this case, as in many another seen m the Cordon, there was no doubt that 
insufficient fluid intake with a consequent reduction in the output of urine 
was of great importance in the degree of azotemia observed 

The clinical features of typhus predispose to dehydration to such an 
extent that it is difficult to combat the development of this condition with 
the best nursing facilities available in typhus areas This difficulty is found 
particularly in the critically ill cases It is doubtful whether dehydration 
played a significant part in the initiation of nitrogen retention in a number 
of the fatal cases observed on our ward, but as the disease progressed a re- 
duction in urine ^olumes wi1;h an increase m urine specific giavity indicated 
that dehydration was picsent and probably contributed to the increase in 
nitrogen retention which’ occurred 

NiUogen Retention and Nephritis in Typhus Albuminuria was piesent 
in all patients during the febrile period of the disease, and in many instances 
persisted for some weeks during the period of convalescence 

Red cells and white cells were frequently noted in the sediment, often 
in large numbers Frequent cathcteri/ation and the high incidence of Bil- 
haizia in our patients, houever, do not permit one to interpret the presence 
of red cells and white cells as evidence of nephritis Infrequent examin.i- 
tions of the urine may not disclose the fact that a patient h.is Bilharzia 
Daily examination of the concentrated urine sediment may show' eggs in but 
a single urine specimen over a period of weeks Cellular elements in the 
urine sediment of all our cases must, therefore, he interpreted w'lth con- 
siderable caution 

Cellular casts were rarcK seen A notable cKceplion was case No 1109. 
The course of events in this patient’s illnc'^s is considered m detail in the 
Continent 

The finding of numerous granular casts in the urine sediment was asso- 
ciated with azotemia in manj cases. In some instances the number of casts 
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seen in the microscopic field appealed to var)' indirectly with tlie urine vol- 
ume On occasions, houe\er, this relationship was not clear-cut (chart 5) 
Rarely were granular casts absent at the time of* death (charts 5, 8) 

In summary it may be said that there was no conclusive evidence that 
t) phus had produced acute glomerular damage leading to hematuria There 
■was, however, evidence for tubular damage in many cases which developed 
azotemia 

Residual Impainncnt of Kidney Function Associated with Typhus Fcvei 
Follow'-up studies on our cases w ith severe nitrogen retention are too few to 
enable us to state definitely w'hetlier or not residual impairment of kidnej 
function IS a sequel to apparent severe renal insufficiency in typhus 

Tw'O patients admitted to the Commission ward m 1943 de\ eloped severe 
renal insufficiency associated with oliguria and low* urine specific gravities, 
hypotension and azotemia They w*ere “E” cases At the time of discharge 
from the hospital, the concentrating pow'er of the kidneys appeared normal 
Albuminuria Avas intermittent Twelve months following their illness, the 
physical examination was negative Observation of the urine sediment, as 
W’ell as the concentration-dilution test of renal function and urea clearance 
showed no evidence of renal disease or impairment of kidney function 

Tw'o additional “E” cases were observed in follow*-up studies for nine 
montlis to 15 months after their disease These patients showed albu- 
minuria, hyaline and granular casts m the urine sediment They w'ere unable 
to concentrate the urine above 1 018 on the OAernight concentration test 
The urea clearance w as determined in one of the cases and found to be nor- 
mal One of these cases, No 1109, was found to have a slight elevation 
of his diastolic blood pressure under resting conditions No history of 
previous renal disease or infections resulting m possible renal disease could 
be obtained from these patients HowcAcr, the possibility of renal disease 
existing before the onset of typhus cannot be excluded 

Numerous patients on the Commission ward who w*ere classified as "C 
or “D” patients and who showed nitrogen retention, albuminuria and cjhn- 
druria during the acute phase of the disease, show cd no impairment of kidne\ 
function at the time of discharge from the hospital as ei idenced by exanun,i- 
tion of the urine sediment and specific graA ity In a number of these cases 
the urine w as examined in follow -up a isits and found to be ncgatiA e Our 
experience to date has sIioami that residual renal damage A\as not found aftei 
rccoA ery from sca ere tA phus Avith nitrogen retention except in tA\ o cases In 
these patients, renal disease maA haAe been present prior to the onset of 
typhus 

Picscntatwn of Cases’^ The cases described beloA\ illustrate some of 
the phenomena associated A\ith nitrogen retention in t}phus All of these 

*Tlje determinations of the blood non-protein nitrogen, urea nitrogen and creatinine 
were done b\ the methods gi\cn in War Department. Teclnncal Manual 8 - 227 , “Methods 
for I-aboratoia Technician':,’ U S Goacrnmcnl Printing Olhec, October 1941 

The detcnnmations of the serum proteins were done b> tlic method described b\ J S 
Simmons and J C Gentzkow. "Labonaton Methods of the United States \rm},” Lea and 



720 


YEOMANS, SNYDER, MURRAY, ECKE, AND ZARAFONETIS 


patients were studied on the Commission ward The clinical records are 
summarized, and charts have been included to illustrate the important data 

Case Reports 

Case No 5508, male, age 25, “D” severity, was admitted on tlie fourth day of 
disease with the complaints of severe headache, pain in the back and knees The 
day following admission the physical examination was as follows Temperature 40 5“ 
C p r Pulse 120 Respirations 42 Blood pressure 106 mm Hg systolic and 68 mm 
diastolic Weight 148 pounds The patient was well-developed and muscular His 
mental state was dull There was no deafness An extensive maculo-papular rash 
was present, covering the body from the neck to the feet A few petechial spots were 
seen on the inner surface of one arm The eyelids appeared edematous The con- 
junctivae were lightly -suffused The tongue was moist and white coated A few 
coarse rhonchi were heard over both lower lung fields There was no caidiac enlarge- 
ment to percussion The heart sounds were of low intensity The rate was rapid, 

the rhythm regfular No murmurs were heard The spleen was felt to descend 3 cm 
below the costal margin and was not tender 

Admission lahoratoiy data Hemoglobin 89 per cent (CuSO^) , red blood cells 
4,320,000, white blood cells 1,900 with 71 per cent polymoi phonuclear cells Urine 
dark amber in color, cloudy, reaction acid, specific gravity 1 018, albumin 2+ A few 
squamous epithelial cells, 20-25 white blood cells, a rare red blood cell and 1-2 
granular casts per low power field were seen in the centrifuged sediment The blood 
non-protein nitrogen was 41 mg per 100 cc The urea clearance w'as 86 pei cent of 
normal. The serum proteins w’ere 6 9 gm per 100 c c , albumin 4 1 gm per 100 c c , 
globulin 28 gm per 100 cc The roentgenogram of the chest show'cd small shadow's 
.scattered throughout both lung fields The elcctrocaidiogram w’as w'lthin normal 
limits 

Hospital course (chart 1) The patient ran a severe course of typhus with con- 
tinuous fever for 26 davs From the fourth day to the eleventh day of disease con- 
stant sponging was einplojcd in an attempt to reduce the fever The rash increased, 
the face became duskj, the conjunctivae v'ery’ injected He developed extreme deaf- 
ness, delirium, a stammering speech, and tremors of the extremities An apical gallop 

Fcbigcr, 1944, p 221 Roentgenograms were taken with a portable Picker U S Army Field 
Unit Electrocardiograms were taken with a Cambridge "Smipli-trol" Portable Electro- 
cardiograph In man> cases, the values for plasma proteins, hemoglobin, and hematocrits 
were determined by the method of R A Phillips, D D van Sljkc, V P Dole, K Emerson, 
Ir, P B Hamilton, and R M Archibald, ‘The Copper Sulphate Method for Mcasurinti 
Specific Gravities of Whole Blood and Plasma,” Burned News Letter, Navy Department, 
Vol I, No 9, June 25, 1943 

Catheterization was done for all urea clearance tests on febrile patients The method 
of Technical Manual 8-227 v as ii-scd for the delcrniination of urine urea nitrogen The 
ealcuhtioii of the urea clearance followed the method of E Mollcr, J F McIntosh .md D D 
van Sljkc as presented b> Peters and van SIvkc, ‘'Quantitative Clinical Chemistrv,” Vol II, 
1913— Methods, p 544-572 

In the case reports the term "CuSO,” following the values for hemoglobin signifies that 
the hemoglobin concentration was measured bj the copper sulphate method of Phillips d al 
fscc alwvc) 


The numlicrs at the lop of the chart refer to dajs of disease The temperature w re- 
cordwl rtctall,* m degrees Centigrade A temperature of 37 5® C or above was considered 
as evidence of fever Plasma protein determinations, chartcfl as per cent of normal, were 
done b,. the metho*! of Phillips and his co.vorItrs fsic text) The letter "P" over the fluid 
nilal e column signifies that a part or all of the fluid mt.ake vas b> parenteral ronti on th,>t 
dav The phis marl over the fluid output fohmin sirnific-. tint a p irt of tlx 24 lioiir urine 
outpnt vas lost The letti's ‘CP” nd'catr that rathctrn/atio i vas used to obtain ptrt o** 
all t'>e 21 hour ontp it o^ urine 

This footrotc apo rpphes to Cnart* 2 t! eou'd' 10 
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rhythm was noted on the eighth day of disease He became incontinent of urine and 
feces on the tenth day Between the eleventh and tlie fourteenth day the patient 
developed urinary retention and thereafter was put on constant bladder drainage foi 
seven days 

Throughout tlie second hospital week (from the eleventli to tlie seventeenth day of 
disease) the mental status of the patient remained the same He was at times 
stuporous, at otlier times quietly delirious, completely oblivious of his surroundings 
Speech was almost unintelligible Words .were run together and stammering persisted 
Jerky, trembling movements of the arms and legs were present for tlie greater part 
of this time However, it was possible to keep up his fluid intake witliout resorting 
to parenteral administration His blood pressure continued to be well-maintained 
On the fifteenth day his temperature began to fall There was no cough Slight 
dullness to percussion and coarse rales were heard over the right upper chest pos- 
teriorly A roentgenogram of the chest showed small, diffuse mottled shadows 
throughout both lung fields, particularly over the right uppei lobe On the. sixteenth 
da> tlie output of urine exceeded 5 liters 

The temperature slowly fell to normal between the seventeenth and the twenty- 
sixth day of the disease A brief rise on the twenty-third and the twenty-fourth 
day was attributed to a urinary tract infection The rash had completely faded out 
by the twenty-second day of the disease Serial electrocardiograms taken during the 
first five weeks of hospitalization showed at times T-waves of borderline amplitude 
in Leads I and II 

His mental stale slowl} improved and appeared normal at the time of dischaige 
The patient lost over 31 pounds in weight during his illness and was 20 pounds under- 
weight when he left the hospital 55 days after onset of disease During hospitaliza- 
tion ova of ScUtslosoiua hacviatobum weie found on several examinations of the urme 
sediment 

On follow-up examination three months after onset of typhus tlie patient was still 
11 pounds under his normal weight, 'complained of slight residual tinnitus and weak- 
ness m Ins legs Phjsical examination ivas essentially negative except for slight 
objectiic deafness and persistent iveight loss A mild anemia was present His urine 
contained many pus cells and a very slight trace of albumin There was no evidence 
of diminution m renal function 

Case No 5S0S, m<ilc, age 25, "E” seierity, was admitted on the sixth day of dis- 
ease with the diicf complaint of headache The important findings on physical ex- 
amination were as follows Temperature 407® C pr Pulse 108 Respirations 36 
Blofxl pressure 126 mm Hg sjstolic and 66 mm diastolic Weight 121 pounds The 
patient was modciatcl> wcH-dc\clopcd and nourished He appeared incntall\ clear 
ami not aciitelj ill No tinnitus or deafness was present The skin w'as dark No 
evidence of a tjphus lash was seen The conjiinctiv.ic were negative The tongue 
was white coated and moist The chest was clear to percussion and auscultation 
I^xammation of the heart showed nothing remarkable 

Advtissiot: laboratoty data Hemoglobin 83 per cent (CuSO^) , red blood cells 
4,500,000. white blood cells 7,550 with 81 per cent polymorphonuclear cells Urine* 
amber in color, cloudy , reaction acid, specific gravity I 028 A few s(iuamotis epi- 
thelial cells, 1-2 granular casts per low power field, 1-3 white blood cells per high 
power field were ■^ccii in the centrifuged scdniiciit The blood non-protcm nitrogen 
was 46 mg per 100 cc I he plasin.i proteins were 68 gin per 100 cc 

Hcsf-ttal course (chart 2) Throughout the first week of hospit.'ilization the 
patients fever ren,imcd high and the rash appeared with intense conjunctival in- 
jection, the devdopmert of pctcchiat in the left conjunctival 'ac, and active delirium 
nie patRitt became very tilknlivc and attempted to get out of bed Int.nkc by mouth 
coii*nute<! sati*>.'actoriiy until the twelfth div of dne-ise It w.is nctessiry thereafter 



Chart 2 Case No 5808 
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to resort to subcutaneous injections of 5 per cent dextrose in saline and normal saline 
for the next 12 days 

On the thirteenth day of disease he became more stuporous and tlien semicomatose 
He lay with half opened eyes, breathing quietly Facial grimaces and grinding of the 
teeth were present Fluid intake by mouth practically ceased He was put on con- 
stant bladder drainage on tins day because of urinary' retention His condition re- 
mained much the same from the tliirteentli to the seventeenth day of disease The 
rash gradually faded out during this period of time and the conjunctnal suffusion 
disappeared 

On the seventeentli day slight improvement was noted in his mental state He 
stared about tlie ward, his mouth open in a wide grimace When spoken to he replied 
in a series of unintelligible whining sounds There was no indication that he recog- 
nized people The rash was no longer visible 

In the next two days he was able to obey simple commands It was evident that 
he was almost totally deaf On the twentieth day his temperature readied normal 
levels Examination showed hyperactive knee jerks and ankle jerks but normal 
plantar response An area of skin necrosis appeared over the coccjx 

On the twenty-second day tlie catheter was removed When he was spoken to 
it was obvious that he was attempting to reply, but he could not articulate and the 
facial expressions were similar to those of a crying baby 

The area of necrosis over the lower back continued to enlarge The patient was 
placed in a chair on the tw’enly-fourth daj A low grade fever continued He was 
b> that time able to eat solid food and the oral fluid intake gradually increased 

^On the twenty-seventh day the patient w'as found to have not only hjpcractive 
knee and ankle jerks but a bilateral positive Babinski reaction Voluntary motion of 
the extremities was uncoordinated 

From this time onward improvement in his general condition was steady but slow 
The abilitj to stand and walk unassisted returned before the abilitj to form words 
At the tunc of discharge 68 dajs after the onset of the disease, the lesion ovci the 
coccvx was healed Speech was slow, expressionless and labored Hjpcractive re- 
flexes were still present in the lower extremities, but the positive Babinski phenomenon 
had disappeared 

On the follow-up txnminations during the next four months the patient showed 
progressive improvement Mentallv he appeared alert There was no residual deaf- 
ness The reflexes m the lower extremities remained hj’peractiv c, however, and 
speech was still slow, labored, and monotonous m tone Examination of the urine 
■showed normal concentrating power, no albumin and a negative urine sediment The 
anemia which had developed during the disease was no longer present 

C«v No 1109, male, age 35, “E' severilj, was admitted on the tenth day of dis- 
ease with the duct cotnplamis of headache and buzzing m the cars. The important 
fimlmgs on phv steal examination were as follows Temperature 39 0® C pr Pulse 
^8 Respirations *10 Blood pressure 96 mm Hg sjstolic and 66 nun diastolic 
Wtight was not dctcrmi.icd The patient appeared well-developed, objectivclj deaf, 
and di'^oricnted He Ind no cough A macular rash was present, extending from 
the neck to below the I- 'ices and involving thr arms to the wrists Some imculcs were 
fixed, others blanched on pressure In some area-' the rash appeared petechial m char- 
acter The skin of the face appeared duskv 'I he cnnjunctivac wcie not sufTiised 
ine tongue .ind oral nnicnus numbr.incs were moist The lungs were clear There 
was no cardiac e il.argcmc.it to pcrcus-ion Ile.irt so'inds v.ere well luard. and the 
.irtion V as rtguhr. *1 nert were no murmurs 'I he live r and ■■plecn were not palpable 
'ih« cxtrc.nities were nc'a'ivc 'Hie deip U'id<a»i refb xe- vtre normal 

' si>'t till Himogloliit. % per rent iSaliH) Red Mood ccllr 

{O'HHKWTf V hit*' b'oi'l ceM v ith 8? p'r c> poKm t-phoanclea-- (fll^ Urmr 
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amber in color, cloud) , reaction alkaline, specific gravity 1 010, albumin 2 + , an oc- 
casional red blood cell and epithelial cell were seen m the centrifuged sediment The 
blood non-protein nitrogen was 86 mg per 100 c c The plasma proteins were 6 5 gm 
per 100 c c 

The electrocardiogram showed low voltage of tlie QRS complexes 
Hospital course (chart 3) The patient ran a stormy course of t)phus The rash 
increased during the 24 hours after admission, thereafter it began to fade, and dis- 
appeared by the twent) -seventh da) of illness He was incontinent of urine and feces 
during the first 10 days of hospitalization The day following admission (the eleventh 
day of the disease) he was more delirious, conjunctival injection increased, and tlie 
face became quite dusk) He developed continuous twitching of the upper extremities 
and marked distention of the abdomen 

On tlie thirteenth day he was stuporous but not comatose There was occasional 
twitching of tlie facial muscles as well as of tlie arms The neck was somewhat 
resistant to passn e flexion An occasional rhonchus was heard over the lungs The 
heart borders could not be definitely determined by percussion, and the heart sounds 
were obscured by phonation An apical gallop rh)thm was believed present Ab- 
dominal distention was absent He showed h)T)eracti\e reflexes m the lower ex- 
tremities with a well-sustained bilateral ankle clonus 

During the next 48 hours his condition grew steadily more critical Jerky move- 
ments of the facial muscles, the arms and occasionally the legs continued The dusky 
hue to the face remained, but the conjunctnae showed less suffusion The heart rate 
continued rapid, and a loud apical gallop rhythm was heard The tendon leflexes in 
the lower extremities were still h)peracti\e On the fifteenth da\ the electrocardio- 
gram show ed low T-waA es in Leads I and II 

From the sixteenth to the nineteentli da) of disease his general condition re- 
mained tlie same Incontinence and deep stupor persisted He w'as able to take 
fluids slow’ly b) moutli Howeier, mtra\enous and subcutaneous injections of 5 per 
cent dextiose in saline were gnen to supplement the oral fluid intake 

Lumbar puncture on the tw'ent) -first da) show’ed a pressure of 120-130 mm wuth 
normal dynamics The spinal fluid w'as clear w ith 9 cells per cu mm 

On the tivent) -second da) he appeared to hear when spoken to but was unable 
to reply except by low' w'ails A loose cough w’as present, but no sputum w'as obtained 
Considerable lateral dl^ ergence of the right e) eball w as noted for the first time ' The 
neck W'as quite resistant to passn e flexion The lung fields were clear A rough, 
scratclimg to and fro murmur was heard in the third and fourtli interspace to tlie 
left of the sternum The heart rate w'as still rapid, an apical gallop rh\thm w'as 
present The extremities show'ed considerable wasting, and there were periodic coarse 
tremors of both legs The tendon reflexes in tlie extremities were quite Iniieractne, 
a w'ell-sustained ankle clonus was present The Babinski, Gordon, and Oppcnlieim 
reactions were negatne At this time the outlook still appeared to be poor 

Howeier, during tlie next four days, twenty -second to the twenty-fifth day of 
disease, a slow' but definite iniproi ement was noted He became more cooperatne, 
and could open his mouth for exaniiiiatioii He w'as e\en able to say a few words 
.and ask for the bed pan, but his speech was little more than the wail of a liaby It 
seemed as though he w ere trying to learn to talk all o\ er again During the da\ he 
la\ quietly with eyes open, his face expressionless The precordial friction rub v as 
still present and other plusical signs remained the same 

On the tw ent) -sei enth day of disease he complained of cramp-like abdoiniinl pun 
, which was poorh localized The white cell count on this da) was 5,700 w'lth 78 per 
cent polMiiorphonuclear cells The urine showed manj white cells, red cells, hyaline, 
gi anular and cellular casts 
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On Uic t\\ oiU\ -ninih (U\ ot th^east* the pniuMU npi’cnml worse lie w'.is pale 
ami orthopncic In the -la* sitting position t!ic neck \ein> were not di<5- 
tciulcd rAnmination of tlie heat t re\ ealej no enlargoincnt on percn=sion The heart 
soinuK were \er\ faint The late was 110-150 beats per mimite Tlie rlothin was 
rcsrtilat Xo inmnuirt*; were heaid The lung< were clear. Jhe abdomen was not 
distended, hut was resistant to palpation The liver and spleen were not felt There 
was detnute pitting edenn over the doismn of the feet but none ovei Uic sacral area 
The svstoHc blood prc's^ure had steadih decrca'scd during the pievious 72 liours and 
the output of urine had likewise dnnmishetl .\n electrocardiogram taken the twentv- 
eighth day showed continuing low voltage with inv cited T-waves in Lead I and 
flattened T -waves in Lead II Digitaliration was begun on the evening of the tweiitv- 
ninth dav. 

On the iliirlicth dav tiie patient vvas given a transfusion of 500 cc of atrated 
blood 

Gradual improvement vvas noted dining the next thiTc davs The dv*spnea and 
orthopnea disappeared, and the ankle edema decreasctl On the tlnrtv -second dav the 
electrocardiogram showed inv cited I'-waves in Leads I and IV and diphasic in Lead 
II. with low* voltage On tlie tlnrtv -third dav he vvas put on a maintenance dose of 
digitalis of 0 1 gin dailv until the fifty-first dav, when the drug vvas discontinued 

On the tlnrtv -fifth daj a punilent discharge vvas noted coming from the left ear 
and examination revealed a perfoiation of the drum He vvas given sulfathiazole for 
five daj s and the disdiarge from the middle ear ceased on the fortv -first 

On the tlnrtv -ninth day of disease he developed redness of tlie skin and edema of 
the left upper clieek and the lids of the left e.ve. vvlndi persisted for 4S hours 

On the forty-first dav the edema of the feet was no longer present At tins time 
his mental condition had improved remarkably, though he still vvas dnldish m hl^ 
reactions and quite deaf He vvas gaining weight The tremor and twitching had 
ceased, but tlie reflexes were still hvpemctive Examination of the heart revealed no 
abnormalities The electrocardiogram showed the T-vvaves in Lead I to be more 
deeply inverted than on tlie tlnrtv -second day 

On tlie fortv -eighth d.ay after onset of tv pirns he was allowed up in a diair On 
tlie fif tv -seventh dav tlie T-vvaves in Leads I and II were more deeplv inv-erted with 
slight depression of tlie S-T level, suggestive of digitalis eftcct. 

Two montlis after the disease onset die urine continued to show albumin, red 
cells, white cells and cellular casts The eve grounds were first satisfactorily ex- 
amined on tlie sixty-first day The discs appeared normal The arterioles were nar- 
rowed and white streaked Arteriovenous compression and hemorrhages were not 
seen 

The patient wtis discharged from the hospital on the seventv -first day after tlie 
onset of typhus tever It vvas estimated by his family that he vvas stilf 15 pounds 
under his normal weight He vvas still quite deaf and tinnitus vvas present. Alentallv 
he appeared nonnal. The phv*sical examination showed nothing remarkable except 
for hv-peractive reflexes in tlie low er extremities The blood pressure vvas 126 mm 
Hg svstolic and 84 mm diastolic. The red cell count vvas 3 000,000 The urine 
concentration-dilution test shovv*ed tlie inability to concentrate above 1 015 or to dilute 
below 1 005 Tlie urea clearance was 117 per cent of nonnal. howev*er Dunng con- 
valescence ova of Ascarts hnubitcotdcs and Aitiyoston j ducdcra^c were found re- 
peatedly in the stools 

On follow-up examinations ov*er a period of nine months die patient appeared in 
tlie best of healtli except for slight residual bilateral deafness and tinnitus. His men- 
tal state appeared to us and his familv to be entirely normal He still had residual, 
weakness of tlie extrinsic muscles of tlie right ev e Hemoglobin values were betw eeii ' 
90 and 100 per cent. His red cell count remained above 4 000 000 His blood pres- 
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sure under basal conditions vaiicd between 128 inin Up systolic and 80 inin diastolic 
to 140 inin Hg systolic and 06 inin diastolic Repeated urine concentration tests of 
kiclnc\ function show'cd inability to conLciitiatc the urine above 1 017. 

Six niontlis after the onset of tjjdius the electrocaidiograin show'ed T-waves of 
low amplitude in Lead I and inverted in Lead II Nine months after the onset of the' 
disease the T-\vavcs m Lead I wete notmal but remained inverted in Lead II 

Case No 46P0j male, age 45, “E” seventy, was admitted on the eleventh day of 
disease wuth the chief complaint of headache The important findings on admission 
physical examination w'cre as follows. Temperature 40 0® C jii Pulse 110 Res- 
pirations 38 Blood picssure 68 mm Hg systolic and 40 mm diastolic light arm, 74 
mm Hg systolic and 58 mm diastolic left aim Weight W'as 121 pounds The pa- 
tient was well-developed and in no lespiratoiy distiess He w-as mentally clear, but 
drowsy There w'as no objective deafness A diffuse macular rash w'as present over 
the back, sides of the chest, and upper legs The macules were small (2-3 inin in 
diameter) and blanched ofi pressure The pupils were constricted and reacted slug- 
gishly to light and on accommodation Three small petechial hemoi rhages were seen 
in tlie right conjunctival sac The conjunctivac w'ere slightly injected The tongue 
was moist with a light brown coat The oial mucous membranes were moist Sev- 
eral dark red petechial lesions w'ere seen on the soft palate There was slight dullness 
at the right lung base posteriorly Coarse rhonchi w'ere heard over both bases The 
heart show'ed no enlargement on percussion The fiist sound at the apex was of low 
mtensitj' The action w'as regular, No murmurs w'eie present The abdomen w'as 
slightly distended The spleen tip was questionably palpable The reflexes were 
dfepressed 

Admisston laboiatofy data Hemoglobin 83 pei cent (Salih), Red blood cells 
4;130,000, white blood cells 10,950 with 85 per cent polymoi plioiiuclear leukocytes 
Urine dark amber in color, cloudy, reaction acid, specific gravity 1 011 , albumin 2 -f , 
3-4 granular casts per low power field, 4-6 white blood cells and a rare red blood cell 
per high power field were seen in the centrifuged sediment The blood non-protein 
nitrogen was 59 mg per 100 cc The urea clearance was 50 per cent of normal 

Hospital course (chart 4) The patient was admitted with a low blood pressure, 
but the extremities were warm and the ladial pulses easily palpable Repeated cath- 
eterization was required during the first three hospital days because of urinary 
retention 

On the tlnrteenth day he became incontinent of urine and feces Coarse rhonchi 
and rales were present tliroughout both right and left lower lobes Disorientation 
continued The blood pressure remained low, but the extremities weie w'arm and 
the' radial pulses full The outlook at this time was poor 

On the fourteentli day his general condition appeared worse He W'as senn- 
comatose A loose cough was present, but no sputum could be obtained Fresh 
petechial hemorrhages appeared m the conjunctival sacs The tongue w'as moist 
with a brownish coat Coarse rales were heard throughout both lower lung fields 
The heart sounds were not well heard owing to phonation The abdomen was nega- 
tive The radial pulses were soft with occasional dropped beats The rash was 
still very evident There was no edema An electrocardiogram showed occasional 
ventricular extrasystoles with abnormally low QRS and T-waves of low amplitude 
in Leads I and II A roentgenogram of the chest showed increased lung markings 
throughout both lung fields The patient was given 2,000 c c of 5 per cent dextrose . 
in saline subcutaneously The prognosis remained poor 

On tile fifteenth day he was still extremely stuporous, but lesponded slightly to 
commands .and needle pricks He was voiding spontaneously and able to take small 
amounts of\ fluid by mouth The rash had increased in intensity There were no 
otlier changes in physical examination from the previous day He was given 1,000 
c c "of 5 per cent dextrose saline subcutaneously 
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On the sixteenth day he appeared definitely iinpro\ed He was able to respond 
slowly to questions, and was taking more fluids by mouth He appeared to be quite 
deaf He was voiding satisfactorily, tliough incontinent The blood pressure had 
risen considerably 
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* Chart 4 * Case No 4690 , 

* In chart 4 the ttiIul for tlie urea clearance on the fourteenth da\ oi disease i« in- 
correctl> charted as S per cent of normal The true \-iIuc obtained was 25 per cent oi 
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Iniprovenicnt iti hib fjcncr.il condition rontinucd in the nc\t 48 liours At tiincb 
he was incontnieiit of stools 'Mentally lie .ippc.iicd biiglitei, hut for the most part 
lay qiiicll}, with an apathetic cxpicbbton “I he cough 'was still present and he was 
raising small amounts of white sputum 'J he face betaine lighter in color, conjunctival 
suffusion had diSappcaied .ind the conjunctival petcchiac were fading Ihe tongfue 
appealed more moist There w.is percussion dullness at Jiolh lung bases with fine 
inspiratory lalcs ovci both lower lobes The heart and abdomen were without sig- 
nificant findings The cxticmities appealed slightly spastic to p.issive motion The 
reflexes appealed normal 'Ihc rash was lapidlj fading 

Improvement fiom the eighteenth dtiy oinvaid was rapid He continued to ruii a 
low grade swinging fcvei until the twenty-eighth daj after the onset of his disease 
This was associated w'lth a cough and slowly icsohnig signs of pulmonary conges- 
tion over the right lowei lobe, the dexelopmeiit of a small area of skin necrosis ovei 
the tip of the coccyx, and fui unculosis of the scalp On tlie tw'entieth day of disease 
an electrocardiogi am showed T-waves flattened m Lead J and ln^erted in Lead IV 
On the twentj'-fifth day aftei onset of the disease the T-wa\es m Lead I again be- 
came upright but of low amplitude On the thirtieth day the T-waves in Lead I were 
still of low amplitude but w’ere normal in Leads II and IV At the time of discharge 
from tile hospital, the thn tj -seventh day after onset, he ivas still 14 pounds under his 
admission weight The tip of the spleen was barely palpable The urine contained 
no albumin, but many white cells 

On follow-up examination one month after discharge tlie patient had gamed 12 
pounds m weight but was still two pounds under his weight at the time of Ins first 
admission He had been w'orkmg steadily and had no complaints The physical ex- 
amination was negative His blood pressure was 96 mm Hg systolic and 68 mm 
diastolic He appeared in the best of health 

Two and one-half months after his discharge he returned again for 10 days of 
follow-up examinations At this time he weighed 124 pounds The physical ex- 
amination was negative, the blood pressure 90 mm Hg systolic and 60 mm diastolic 
His blood count was normal Repeated urine examinations at this time showed no 
albumin and a negative sediment The urme specific gravity ranged between 1 002- 
1 018 The blood non-protein nitrogen was 25 mg per 100 c c 

Ca^e No 3307, male, age 36, fatal case, was admitted on the fifth day of illness 
witli the chief complaints of headache, pain m the legs and back Physical examina- 
tion on admission was as follows Temperature 40 5" C p r Pulse 116 Respirations 
34 Blood pressure 124 mm Hg systolic and 68 mm diastolic Weight 132 pounds 
The patient appeared well-developed, moderately well-nourished, and acutely ill He 
was mentally alert There was no objective deafness There was a nonproductive 
cough Examination of the skin showed a macular rash, distributed over the back, 
upper cliest, buttocks and thighs A few isolated macules were seen on the arms 
The macules were light pink in color, blanched under pressure, and developed very 
rapidly during the succeeding six hours after admission The skin of the face was 
dusky The conjunctivae were moderately suffused The tongue was white coated 
and moist A draining furuncle was present on the left side of the neck, below the 
hairline of the scalp There were coarse inspiratory and expiratory wheezes heard 
over both lower lung fields posteriorly The heart was not enlarged to percussion, 
the sounds were of normal quality, die rhythm was regular and no murmurs were 
present The abdomen was distended and tympanitic No organs were palpable 
There was no tenderness The remainder of the physical examination was negative 
Admission laboratory data Hemoglobin 85 per cent (Sahli) , red blood cells 
3,420,000, white blood cells 6,950 with 77 per cent polymorphonuclear cells Urine* 
amber in color, cloudy , reaction acid , specific gravity not measured , albumin 3 H- , 
many granular casts, 15-20 white blood cells and occasional red blood cells were seen 
in the centrifuged sediment The blood non-protein nitrogen was 28 mg per 100 c c 
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The total serum proteins were 7 1 gm per 100 c c , albumin 4 3 gm per 100 c c , 
globulin 2 8 gm per 100 c c 

Hospital course (chart 5). The patient had -a high fever during the first three 
days of hospitalization, requiring frequent sponging to keep his temperature below 
40 5° C The rash continued to increase and he became progressively more stuporous 



CnART 5 Case No 3307 
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On the evening of the seventh day he developed continual hiccoughs On the 
eighth day his stupor had increased It was difficult for him to take fluids hy mouth 
He had a cough productive of whitish sputum He was disoriented The face was 
dark blue in color The conjunctivae showed considerable suffusion The pupils were 
constricted and reacted sluggishly to light The tip of the tongue appealed dry The 
mucous membranes of the mouth were moist The neck was not stiff There were 
a few fine inspiratoiy rales at the left lung base The area of cardiac dullness was 
not increased The rhythm was normal No murmuis weiq heard The abdomen 
was slightly distended No organs were palpable There was no tenderness The 
extremities were negative, tlie reflexes normal The lash was now pi o fuse and gen- 
erally distributed over the back, cliest, abdomen, arms, and legs Numerous petechiae 
were preseht over the lower legs The macules were of varying size, all appeared 
to blanch on piessure The furuncle on the neck was draining satisfactorily A 
roentgenogram of the chest showed small lound shadows diffusely scatteied throughout 
the lower left lung field An electiocaidiogram revealed QRS complexes of low 
amplitude The patient did not void between 7 30 a m and 4 30 p in On catheteriza- 
tion 290 c c of dark amber, turbid urine were obtained He was given 1,000 c c of 5 
per cent dextrose in saline subcutaneously 

On the ninth day his stupor and delirium increased The hiccoughs continued 
There weie occasional coarse tremors of the arms The facial duskiness was more 
evident and the eyelids appeared puffy The rash was more profuse He was unable 
to void for the first 10 hours of the day Four hundred and twenty-five c c of turbid 
urine were obtained by catheterization in the morning He was given 4,000 cc of 
5 per cent dextrose in saline by slow infusion during the day At 4 00 p m he voided 
spontaneously and continued to do so during the night A sputum specimen showed 
a moderate number of gram-positive and gram-negative cocci and diplococci There 
were very few polymorphonuclear cells m the sputum smear 

On the tenth day there was slight improvement in his general condition He was 
able to respond slowly to questions His only complaint was hiccoughs There was 
no essential change in the physical signs, save that many of the macules were becoming 
dark and fixed The infusion of dextrose in saline was continued The output of 
urine had increased and he was voiding well 

On the eleventh day he appeared sicker The hiccoughs had lessened in frequency 
and severity, but his respirations had increased to 46 per minute The cough was 
still present and the sputum had become purulent The face was still very dusky The 
pupils were constricted, and the conjunctivae were still suffused The mucous mem- 
branes of the mouth were moist Numerous hemorrhagic spots had appeared on the 
right buccal mucosa There was no dullness over the lung fields to percussion, but 
coarse rhonchi were piesent throughout both lowei lobes There was no increase 
in the area of cardiac dullness The heart sounds were strong An apical gallop 
rhythm was present The abdomen was not distended The spleen was felt to descend 
4 cm on inspiration The edge was soft and apparently not tender The liver was 
not palpable There was no twitching of the extremities However, slight pitting 
edema of the feet was present The reflexes were ^ not abnormal The sputum was 
yellowish, mucopurulent, and showed numerous polymorphonuclear cells with gram- 
positive diplococci and cocci in chains and a few pleomorphic gram-negative organ- 
isms The white cell count was 12,150 with 80 per cent polymorphonuclear cells A 
roentgenogram of the chest showed small discrete shadows which were diffusely dis- 
tributed thioughout both lungs, particularly in the lower half of each lung field » 

On the twelfth day the patient appeared more alert The hiccoughs ceased 
The respirations appeared labored There was slight dullness to percussion over the 
lower lung fields with coarse rales The area of cardiac dullness was not increased 
I he rate was rapid and an apical gallop rhythm was still present The abdomen was 
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slightl> distended There was no increase in edema o^ er tlie previous day An elec- 
trocardiogram show ed increasingly low’ a oltage of the QRS complexes w ith low ampli- 
tude of the T-wa\ es in Leads I and II A slow’ infusion of 3,000 c c of 5 per cent 
dextrose in saline w’as given He was not able to take more than 100 c c of fluid per 
hour by mouth 

On the thirteentli day the patient's condition w’as much more critical He w’as 
orthopneic Respirations were 54 per minute, and tracheal rales W’ere heard There 
was no cough The face was still dusky and the pupils constricted The tongue 
appeared dry There w'as dullness at the left lung base w’lth coarse inspiratory rales 
and bronchial expiratory w'heezes over both low’er lung fields The heart sounds were 
obscured by lung sounds, but an apical gallop was still detected The abdomen w'as 
slightly distended and tympanitic The pitting edema of the feet had increased 
There was pitting edema of the tliighs The hands and feet w’ere warm There w’ere 
no tremors 

The patient’s condition grew’ fapidly worse throughout the morning The tracheal 
rales became louder, the nail beds cyanotic Postural drainage produced^ a consider- 
able amount of frotliy, purulent appearing material which on smear contained many 
polymorphonuclear cells and great numbers of gram-negative and gram-positive cocci 
The patient w’as given ox 3 'gen by nasal catheter, 00015 gm of strophanthin “G” 
intravenously, and 10,000 units of penicillin intravenously followed by 150,000 units 
intravenously dutiiig the next 12 hours Postural drainage w’as continued at intervals 
throughout the afternoon and evening The edema increased throughout the da> 
There was considerable swelling of the lower back, the hands, and arms By eiening 
however, ^tlie cj’anosis had lessened so remarkably that oxygen w’as discontinued 
He was able tb comprehend orders An electrocardiogram taken fi\e hours after 
the administration of strophanthin showed no changes from the tracing of the 
previous day Intake by mouth during tins 24 hour period was 400 c c 

On tlie morning of the fourteenth day the patient appeared slighth improtcd 
Tracheal rales were still present but less audible than on the previous day The res- 
piratory rate and heart rate w’ere decreasing The patient w’as still quite stuporous, 
liow’ever Examination of the lungs show’ed dullness over the left low’er lobe pos- 
teriorly and in tlie left axilla There w’as no increase in the area of precordial dull- 
ness The heart sounds were strong, the rhj’tlini regular, and no murmurs w’ere heard 
1 The abdomen w’as slightly distended without evidence of free fluid The rash was 
becoming less evident There was no decrease in the peripheral edema He w’as 
given’ 0 001 gm of strophanthin “G” lntra^ enouslj The patient continued to \ oid 
throughout the day and w’as tried on small amounts of fluid at intervals How’cver 
he appeared to experience considerable pain in sw’allowmg Examination of the 
mouth revealed large amounts of thin, graj, purulent material in the oropharjnx 
No focus W'as seen m the parts of the mouth or throat which could be examined 
On smear this material showed numerous polj’iiiorphonuclear cells a rare gram- 
positive coccus and diplococcus and a few’ gram-negative diplococci Examination 
was diificult ow’ing to tlie patient’s resistance, but it appeared that the pus was originat- 
ing from some focus low'er in the phan’nx, possibly the esophagus 

On the fifteenth daj he w’as still extremely stuporous, coughing occasionalh but 
apparently raising ^ery little sputum Tlie respirations were deep and regular and 
40 per minute The examination of tlie cliest reiealed no changes The blood 
pressure had risen considerably in the preceding 24 hours A large dark bluish area 
W'as present in the skin o\er the lower sacrum The patient was gi\en 100 cc of 
concentrated human albumin intravenouslj followed bj 50 cc of normal saline The 
edema appeared to decrease throughout the da> 

On the iiioimng of the sixteenth daj the patient was more stuporous and could 
liardK be roused The respiratory rate w’as 40 per minute, the breathing quiet and 
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regulai An OLcasional loose cough was not pioductive of sputum Tliere was dull- 
ness over the left lower lung field to the lower border of the scapula with moist 
sounding rales, but no evidence of consolidation A few rales were heard over the 
light lower lobe The heait showed no evidence of dilatation, the sounds were strong, 
the rhythm regular The abdomen was soft The edema had decreased markedly 
since the previous day The large bluish aiea of skin over the sacrum was still intact 
He was given 250 cc of plasma iiiti avenously in the inoimng He giadually became 
more comatose thioughout the da> Respnations ceased suddenly at 4 00 pm 

A postmortem examination was peifoimed one and one-half hours after death by 
Lieutenant Commander W B McAllister, Jr , the impoitant gross findings were as 
follows 

The body was that of a well-developed, well-noui islied, light-skmned Egyptian 
male which weighed about 135 pounds Rigoi mortis was not present, and there was 
no jaundice There was marked subcutaneous edema, all of the tissues were* 
edematous, and there was some free fluid in all of the serous cavities There was a 
diffuse macular and petechial cutaneous rash characteristic of typhus Aside from 
a few pale areas in the myocardium near tlie epicardium, the heart was normal 1 he 
lungs, particularly the posterior portions, weie congested, and in the lower lobes there 
were numerous small, reddish' areas of early consolidation There was a marked 
acute bronchitis and tracheitis There were numerous petechiae in the buccal mucous 
membranes A communication led through the socket of the left thud molar, which 
was absent, into the left maxillary sinus A laige amount of tenacious purulent 
material drained from this tooth socket Associated with this tract was another lead- 
ing through the soft tissues of the lateial wall of the pharynx into a pocket which lay 
behind the postenoi wall of tlie pharynx All of the soft tissues surrounding this 
tract were acutely inflamed and edematous and showed numerous hemorrhagic points 
The gastrointestinal tract and associated oigans were essentially negative The spleen 
was enlaiged and the pulp was soft and friable The kidneys were swollen and 
showed numerous absolutely round hemoiihagic spots on the outer cortical surfaces 
A few of these weie also seen in the cortical zone on cut section There were nu- 
merous submucosal hemorrhages in the kidney pelves The whole posterior musculai 
wall of the bladder and the soft tissues surrounding the rectum and overlying the 
sacrum were edematous and hemorrhagic They appealed to be almost necrotic 
This process extended to some extent behind the sacrum The outer zones of the 
adrenal cortices were grayish in color and apparently contained less fat than normal 
The central nervous system was edematous, but otherwise not abnormal grossly 

Case No 5769, male, age 46, fatal case, was admitted on the probable fifth day 
of the disease with the chief complaints of headache and pain in the legs On ad- 
mission the important findings on physical examination were as follows Temperature 
403° C pi Pulse 80 Respirations 32 Blood piessure 108 mm Hg systolic and 
80 mm diastolic Weight 114 pounds The patient appealed older than his stated 
age, undernourished and mentally dull A maculo-papulai rash w'as present over the 
upper arms, back, and upper legs The lesions blanched on pressure The skin of 
the face was dusky The pupils weie small, tlie conjunctivae were not suffused The 
tongue was moist Harsh breath sounds and liquid sounding rhonchi were present 
over the left lower lobe There was no cardiac enlargement to percussion A ques- 
tionable apical systolic murmur was present The biachial arteries appeared tliick- 
ened and tortuous, with visible pulsations 

Admission laboiafory data Hemoglobin 87 per cent (.CuSOJ , red blood cells not 
determined Urine dark amber in color, cloudy, reaction acid, specific gravity 1 026, 
albumin 2 -{- , many squamous epithelial cells, 6-8 white blood cells and an occasional 
granular cast were seen in the centrifuged sediment The non-piotein nitrogen was 
40 mg per 100 c c The urea clearance was 122 pei cent of normal The electro- 
cardiogram was within normal limits 
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Hospital course (chart 6) The patient became stqadily more ill throughout tlie 
first hospital week The rash increased until tlie eleventli da> of the disease With 
the increase in rash he became progressively more drowsj On the eighth daj se\- 
eral light red spots were noted on tlie palms Tlie cough continued but no sputum 
was obtained He was incontinent of urine On the ninth day he lomited once and 
refused fluids He \\as semistuporous and apparently quite deaf On the tenth day 
he was stuporous but could be roused He refused all fluids by mouth The con- 
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junctivae were suffused The tongue appealed to be slightly dry The skin of the 
face was quite dusky There were no changes in the chest signs from the findings on 
admission The abdomen and extremities weie negative ,He was given 2000 cc 
of 5 per cent dextrose in saline subcutaneously On the ele^ enth day the stupor had 
increased The lespirations were between 40 and 52 per minute throughout the day 
The oral mucous membranes did not appear dry The neck was slightly resistant to 
flexion Theie were loud rhonchi and haish breath sounds at the lung bases The 
heart rate was lapid, the rhythm regular, and radial pulses were full The abdomen, 
extremities, and reflexes were not remarkable The lash became very profuse, and 
in some areas the macules were confluent A dull erythema was piesent over the 
trunk Two thousand c c of 5 per cent dextrose in saline were given subcutaneousl> 
The outlook at this time was very poor 

On the morning of the twelfth day he appeared to be slightly iinpioved He was 
extremely drowsy and refused all fluids A loose cough was present, but no sputum 
could be obtained The skin of the face was still very dusky The tongue showed a 
light brown coat but appeared moist There was dullness to percussion and moist 
sounding rales were heard at the i ight lung base The heart showed no changes from 
the previous day There were no tremors The reflexes were not hyperactive The 
rash continued to be brilliant The macules were both large and small and blanched 
on pressure He was given 1,000 c c of 5 per cent dextrose m normal saline sub- 
cutaneously 

On the thirteentli day his general condition remained the same The lash, how- 
ever, appeared to' be less florid He was stuporous and completely disonfented 
Parenteral fluid administration (2,000 c c ) was continued 'daily until the day of death 
because of reluctance to take fluid by mouth 

On the morning of the fourteenth day he became quite talkative although still 
completely disoriented However, restraints were not necessaiy A loose, nonpro- 
ductive cough was still present The tongue and mucous membranes of the mouth 
appeared to be quite dry The signs of congestion at the right lung base were less 
The rash was still florid It was noted that subcutaneous injections of 5 per cent dex- 
trose in saline were being very slowly absorbed 

On the fifteenth day slight general improvement was noted He was able to 
answer questions and breathe on request The rash was fading 

General improvement appeared to continue on the sixteenth day He had short 
periods of comparative mental claut> His stupor was less evident A loose cough 
was still present with no expectoration Rhonchi and a few coarse rales were present 
over both lung fields There was no dullness on percussion The rash was still 
fading 

He appeared more stuporous on the seventeenth day, however, and the respirations 
had increased to over 50 per minute He was not orthopneic There was no increase 
in the area of precordial dullness The heart sounds were loud, the action regular, 
and no murmurs were heard The abdomen and extremities were negative 

On the eighteentli day of disease, however, his condition became critical The 
lespirations were increased to 50-60 per minute, there were audible tracheal rales, and 
no cough He became profoundly stuporous Harsh breath sounds were present over 
the upper lung fields with coarse rales over the left upper lobe and right and left lower 
lobes There was no evidence of fluid There was no change in heait size The 
rhytlim was regular The abdomen was soft No organs were palpable The ex- 
tremities showed no edema The rash continued to fade Postural drainage produced 
a large quantity of thin, yellow sputum On smear this contained large numbers of 
polymorphonuclear leukocytes and gram-positive organisms, latjcet shaped diplococci 
predominating The patient was started on a regimen of penicillin therapy, but he 
rapidly became comatose and died 

No postmortem examination was obtained 
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Case No 5133, male, age 30, fatal case, was admitted on the fifth day of disease 
with the chief complaint of severe headache On admission the important findings on 
physical examination were as follows Temperature 403“ C pr Pulse 96 Res- 
pirations 30 Blood pressure 114 mm Hg systolic and 70 mm diastolic Weight 120 
pounds The patient appeared acutely ill A cough was present, productive of a small 
amount of white sputum A diffuse maculo-papular rash was seen over tlie back, 
chest, arms, abdomen, and legs to the ankles Several bright red macules 1 % ere present 
on the right palm All tlie lesions blanched on pressure The conjunctivae appeared 
moderately suffused The tongue was white coated and dry Coarse rhondii were 
heard over both lung fields The heart size appeared normal to percussion The 
rhythm was regular No murmurs were heard The spleen was felt to descend 3 cm 
below' die costal margin The edge W'as firm, sharp, and not tender 

Advnssion laboratory data Hemoglobin 102 per cent (Sahli) , red blood cells 
5,140,000, white blood cells 7,500 with 86 per cent polymorphonuclear cdls Urine 
amber m color, cloudy , reaction acid , specific gravity 1 022 , albumin 2 + , many 
squamous epithelial cells and 1-3 granular casts per low power field were seen in the 
centrifuged sediment The blood non-protein nitrogen w'as 34 mg per 100 c c The 
plasma proteins were 72 gm per 100 cc A roentgenogram of the chest show'ed 
prominent lung markings and areas of calcification in the right hilar region The 
electrocardiogram show'ed T-waves of borderline amplitude in Lead I 

Hospital course (chart 7) The patient became progiessively sicker during tlie 
sixdi and seventh days of his disease and developed severe diarrhea for a period of 
about 16 hours In spite of a good fluid intake his tongue remained dty , petechiae 
appeared on the buccal mucous membranes, and tlie rash became more profuse On 
the evening of the seventh day against orders, he was given 3 grains of nembutal He 
remained very stuporous throughout tlie eightli daj The abdomen became distended 
and hiccoughs developed Tlie electrocardiogram showed low voltage of the QRS 
complexes He was given 1,900 c c of 5 per cent dextrose in saline subcutaneously, 
but developed suppression of urine 

On the nintli day he was more alert The cough was less in evidence but his 
respirations had increased to 44 per minute, tliough the> were not labored He felt 
more^comfortable in a 45“ sitting position The face was exceedingly dusky, and the 
conjunctiv'ae were injected The tongue appeared slightly dry Coarse rhonchi, but 
no dullness or rales, were heard tliroughout the lower lung fields The heart rate had 
increased The abdomen remained distended, no organs were felt There was no 
peripheral edema The rash remained profuse By 7 00 p m he had not v oided for 
nearly 36 hours , 440 c c of turbid urine was obtained by catheterization A roent- 
genogram of the cliest revealed small round shadows throughout both lung fields 
On the tenth day die patient’s condition appeared worse Mentally he was alert 
Respirations remained elevated, but not labored An occasional cough produced 
small amounts of tenacious white sputum Periodic hiccoughs were still present The 
face was darkly flushed Intense conjunctival injection persisted The rash remained 
profuse There was no distention of the neck veins in tlie horizontal position The 
hands and feet were vv arm There was slight dullness ov er both lung bases, w ith in- 
spiratory rales and cxpiratorv rhonchi over both lower lobes The area of cardiac 
dullness vv as not increased 'The heart sounds were obscured by breath sounds There 
were occasional inv oluntary twitches of the hands and fingers Fluid intake by mouth 
had practicallv ceased The electrocardiogram showed onlj T-vvaves of low ampli- 
tude 111 Leads I and II He was put on continuous bladder drainage, and given a slow 
infusion of 2,000 c c of 5 per cent dextrose in saline 

On the eleventh day he became mentallv confused Ihe respirations remained 
rapid Tlie chest signs appeared to be the same as on the previous dav The heart 
rate had increased There were no signs oi pcnpheril venous congestion The 
abdomen was no longer distended The sputum was purulent, containing manj gram- 
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positive organisms Intake b> mouth was still much reduced He was given penicil- 
lin, 40,000 units intramuscularly e\ery three hours, 400 cc of dextrose in saline 
intravenously, and 600 c c intramuscularly 

On the twelfth day his condition became much worse He grew stuporous 
Audible tracheal rales appeared His lips and nail beds became cyanotic, his hands 
and feet grew cold The rash had become more profuse The blood pressure fell to 
80 mm Hg systolic and 50 mm diastolic Crepitant rales appeared over both lower 
lobes posteriorly \\ itli a small area of brondiial breathing at the right base The heart 
sounds could not be heard nor tlie heart borders percussed The electrocardiogram 
showed T-waves of low amplitude in Lead I and of borderline amplitude in Lead II, 
and borderline low voltage of the QRS complexes He was given oxygen by face 
mask, intravenous caffeine with sodium benzoate, and 0 001 gm of strophanthin “G ” 
The cyanosis was reduced somewhat by the administration of oxygen and the res- > 
piratory rate became less However, tlie blood pressure continued to remain low and 
at times die radial pulses were not felt When the face mask was removed for a few 
moments the cyanosis rapidly increased and die respirations became slow and gasping 
Towards evening die temperature mounted rapidly, respirations grew slower and 
ceased t 

At postmortem examination die rash w'as still present The pleural cavities con- 
tained no fluid The lungs were well aerated, except for an area of firm tissue the 
size of a walnut in die right lower lobe, and small areas in the dependent portions of 
both lower lobes, which on section appeared red and from which reddish fluid and 
pus could be expressed The heart w'eighed 320 gm and was contracted The peri- 
cardial and endocardial surfaces appeared normal The ventricular W’alls were o,f 
normal thickness The vahes appeared normal The luer w'eighed 1,800 'gm On 
section, die individual lobules w'ere distinct The spleen (not weighed) appeared 
slightly enlarged The capsule was wrinkled, and on section the pulp appeared firm 
The kidneys appeared normal in size There were small hemorrhages in both renal 
pelves There were several small areas of submucosal hemorrhage in the wall of 
the bladder The brain weighed 1,200 gm The convolutions of bodi hemispheres 
appeared shrunken There was no evidence of edema The remainder of the post- 
mortem examination was grossly not remarkable 

Case No 7250, male, age 30, fatal case, was admitted in die fourth day of the dis- 
ease widi die cliief complaint of headadie On admission physical examination the 
important findings were as follows Temperature 40 0® C p r Pulse 88 Respira- 
tions 36 Blood pressure 118 mm Hg systolic and 64 mm diastolic Weight 116 
^pounds The patient appeared moderately ill, mentally clear, with rapid respirations, 
and no cough A few poorly defined maculo-papular lesions were noted over die 
chest, abdomen and arms The conjunctuae appeared moderately injected The 
tongue was moist A few crepitant rales were heard on die right mid lung field pos- 
teriorly Examination of the heart was not remarkable The spleen was enlarged 
but not tender Its tip was felt 7 cm below the costal margin The liver v\as not 
palpable, but enlarged 3 cm below the costal margin by percussion 

Admission laboratory data Hemoglobin 72 per cent (CuSO^) , red blood cells 
4,110,000, white blood cells 4,300 vvidi 76 per cent polymorphonuclear cells Urine 
amber in color, reaction acid, specific gravity 1 023 , albumin 2 -1- , 8-10 white cells per 
high power field, and an occasional granular cast were seen in the centrifuged sedi- 
ment The blood non-protein nitrogen was 30 mg per 100 c c The plasma proteins 
were 65 gm per 100 cc 

Hospital course (chart S) In spite of frequent sponging die patient continued 
to mi a high fc\cr from the fourth to die ninth day of disease On the fifth da\ 
the maailo-papular rash increased but die macules w ere still scanty and poorly defined 
On the sixth dav the patient became disoriented On the eighth day he was quite 
drowsy and \omited twice His general condition, howeier, appeared satisfactory 
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rhythm was regular, and no murmurs were present A hard, non-tender spleen was 
felt 3 cm below the left costal margin 

Advitsston laboiatory data Hemoglobin 103 per cent (€ 0804 ) , red blood cells 
5,450,000, white blood cells 8,450 ivitli 88 per cent polymorphonuclear cells Urine 
light amber in color, cloudy , specific gravity 1 018 , albumin 2 + , a few squamous 
epitlielial cells, many granular casts, 4-6 white blood cells per low power field were 
seen in the centrifuged sediment The plasma proteins were 68 gm per 100 cc 
A roentgenogram of the chest showed prominent hilar shadows and small dense 
shadows at the left lung base Mhich suggested areas of calcification 

Hospital coiiise (diart 9) The patient Vomited several times on the seienth 
day, and tlie nonproductive, hacking cough continued until the ninth day A few 
more light red macules made their appearance on the trunk There were no changes 
m the chest signs from the time of admission examination On the eighth day he was 
unable to void He was given 2,000 cc of normal saline subcutaneously, and ca- 
tlieterized His condition appeared worse on tlie ninth day He was slightly dis- 
oriented, had coarse tremors of tlie upper extremities, and picked at his beddothes 
The rash became widespread and profuse, the conjunctivae intensely injected The 
tongue and mucous membranes of tlie mouth and throat appeared to be very dry Ex- 
amination of tlie lung fields showed fine crepitations over both bases The heart 
sounds were not well heard 

On the morning of the tentli day hg became seniicomatose The cough ceased 
He developed Cheyne-Stokes respirations The conjunctival injection increased and 
the rash became more profuse A brown, dry coat appeared on the tongue Nu- 
merous petechial hemorrhages were seen on the buccal mucous membranes The neck 
was not stiff Signs in tlie chest were similar to those observed on the previous day 
There was marked tivitching of the hands, arms, and occasionally the legs At noon 
the hands and feet became cold, the lips and nail beds cyanotic Shortly tliereafter 
he developed a Jacksonian convulsion and died 

At postmortem examination one hour after death tlie following findings were of 
interest An extensive rash covered tlie entire body except for tlie face and neck, 
palms of tlie hands, loiver legs and feet The pleural cavities contained no free fluid 
There was a small area of firm tissue at tlie base of tlie left lung wbicli appeared red 
and dry on cut section The bronchi contained a moderate amount of Mscid yellowish 
exudate The mucosa of the large bronchi w'as intensely reddened The heart ap- 
peared of normal size with no gross abnormalities The spleen was of normal size, 
and on cut section tlie pulp w-as firm Tlie kidneys appeared to be of normal size, and 
the surfaces were smooth Minute dark red circular spots were found on the surface 
of botli kidneys, but on cut section there w'ere no gross abnormalities to be seen 
Small areas of hemorrhage were seen in both renal pelves and on the mucosal surface 
of the bladder The left adrenal gland appeared normal The right ivas not ex- 
amined The brain appeared grossly nonnal The remainder of the gross examina- 
tion W’as not remarkable 

Case No 7464, male, age 43, fatal case, was admitted on the sixtli day of disease 
with the chief complaints of headache and generalized aches and pains On physical 
examination the important findings were as follow’s Temperature 39 8 ® C p r Pulse 
100 Respirations 40 Blood pressure 100 mm Hg systolic and 60 mm diastolic 
Weight 129 pounds The patient's general condition appeared good, he was mentally 
clear and objectively deaf There was a light erythema o\er the back and a few sus- 
picious appearing spots on the anterior thighs and about the hips which suggested an 
early t\phus rash The con junctnae were suffused Tht tongue was moist Coarse 
rhonclu w’erc heard oser the lung fields The heart size appeared normal to percus- 
sion The action w as regular, and there w'cre no niiirmurs The spleen w as enlarged 
3 cm below the left costal inaigin. The edge was sharp and not tender 
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Admission laboiatoty data Hemoglobin 85 per cent (CuSO^)*, red blood cells 
4,020,000, white blood cells 2,550 with 81 per cent polymorphonuclear cells. Urine 
amber in color, cloudy, reaction acid, specific gravity 1.010, albumin 1+, many 
squamous epithelial cells, 1-3 white blood cells and an occasional red blood cell per 
high power field were seen in the centrifuged sediment The blood non-protein nitro- 
gen was 25 mg per 100 cc. The urea clearance was 118 per cent of normal The 
plasma proteins were 5 1 gm per 100 c c A roentgenogram of the chest showed a 
generalized increase in the lung markings but otherwise appeared negative 

Hospital course (diart 10). During the sixth, seventh, and eighth days of dis- 
ease the patient had a high fever requiring almost constant sponging to keep the 
temperature below 40 5“ C The rash became increasingly evident and the patient 
more drowsy. 

On the ninth day slight delirium was present The tongue and oral mucous 
membranes appeared slightly dry, and fine inspiratory rales were heard over both lower 
lung fields, but no signs of consolidation could be elicited. The sputum was yellow, 
blood streaked, tenacious, and contained many gram-positive organisms 

On the tenth and eleventh days the patient became progressively more stuporous , 
chest signs continued, but no evidences of consolidation were present The white 
blood cell count on the tentli day was 11,050 witli 78 per cent polymorphonuclear cells 
Muscular twitdiing of the face was noted On the eleventh day the rash was definite 
and widespread over tlie trunk 

On the morning of the twelfth day he was semicomatose and cyanotic Signs 
of consolidation appeared over the right lower lung field A roentgenogram of the 
cliest showed a high right diaphragm with numerous soft shadows in the right lower 
lung field An electrocardiogram showed low voltage with frequent ventricular extra- 
systoles The patient was given 300 cc of plasma intravenously and 300 cc of 5 
per cent dextrose m saline, and oxygen by face mask Penicillin therapy was begun 
with an initial dose of 50,000 units intravenously followed by 40,000 units intra- 
muscularly every three hours thereafter His general condition appeared to improve 
The blood pressure did not fall, and the heart rate remained about 110 beats per 
minute In the evening definite pitting edema of the lower arms and feet was present 

On the morning of die thirteenth day the blood pressure had dropped to 84 mm 
Hg systolic and 48 mm diastolic The patient was comatose, and respirations were 
rapid and shallow There were no changes in the lung signs from the previous day 
The extremities were warm. The patient was given 600 c c of plasma intravenously, 
and rapid digitalization was begun The blood pressure rose throughout the day to 
110 mm Hg systolic and 48 mm diastolic in the afternoon The electrocardiogram 
continued to show low voltage with T-waves of low amplitude in Leads I and II 
Ventricular extrasystoles were no longer present Cyanosis of the lips and nail beds 
continued When the oxygen mask was removed for a few moments the radial pulses 
became weak and the cyanosis increased The edema appeared to decrease slightly 
throughout the day Aside from occasional twitching of the fingers no abnormal 
neurological signs were noted In. the early evening respirations became intermittent 
and ceased 

At postmortem examination important findings were the following The rash 
was still present The left ventnde was contracted. The cut surface of the myo- 
cardium was brownish in color The dependent portions of the right and left lower 
lobes of the lungs were firm, dark red, and exuded thick yellowish exudate on pressure 
The broncliial mucosa was intensely reddened The spleen was enlarged to about 
twice Its normal size and was soft in consistency The right and left kidneys weighed 
210 and 180 gm , respectively Pin-point hemorrhagic spots were present on their 
surfaces and petechial hemorrhages were seen in the renal pelves The brain appeared 
grossly normal 



AZOTEMIA IN TYPHUS FEVER 



Chart 10 Case No 7464 













746 YEOMANS, SNYDER, MURRAY, ECKE, AND ZARAFONETIS 

Comment 

The data piesented show that abnormal concentrations of blood non- 
protein nitrogen occurred in a high percentage of typhus patients during the 
febiile course of the disease Azotemia was particularly frequent in the 
critically ill patients and a universal finding in fatal cases • 

Additional information is needed to determine all the possible factors 
which may be responsible for the development of this condition in typhus 
The observations obtained from this group of 64 cases, however, allow one 
to consider certain important phenomena which are present in this disease 
and appear to be associated with the development of nitrogen retention 

Since it is known that the greatest portion of the blood non-protein nitro- 
gen is eliminated by way of the kidneys, the level of the blood non-protein 
nitrogen will rise when the formation of nitrogenous metabolites proceeds at 
a more rapid rate than the elimination of these metabolites m the urine In 
certain febrile states associated with a great increase in protein catabolism 
the excretion of excessive amounts of non-protem nitrogen is dependent upon 
the existence of a urine volume sufficient for this purpose. When the vol- 
ume of urine is reduced in the presence of one or more factors such as de- 
hydration, or lowered arterial pressure, or when intrinsic renal damage is 
present with or without these factors, the excretion of non-protem nitrogen 
may be delayed to the point where abnormal concentrations are found m the 
blood 

The fundamental injury to the body in typhus is the widespread invasion 
of the endothelial cells of the blood vessels by rickettsiae Thromboses of 
varying degree may follow such invasion and result m anoxemia and death 
of tissue cells It appears certain that m the moderately or severely ill 
typhus patient considerable destruction of body protein takes place, par- 
ticularly since the protein and caloric intake of the diet are almost always 
grossly insufficient An increase in protein destruction under tliese con- 
ditions may be reflected m increased amounts of non-protem nitrogen in the 
urine 

Nitrogen balance studies were not done m this series of patients The 
diet for the majority of patients during the acute phase of the disease con- 
sisted of water, sweetened fruit juice, and 600-1000 c c of whole milk per 
24 hours For example, during the first 16, IS, and 19 days of hospitaliza- 
tion patients No 4690, 5508 and 5808 respectively, remained on this diet 
It may be stated, therefore, that the intake of protein in these three' cases, 
as well as m others, was far below that which is considered the minimum for 
normal individuals Likewise, the total daily caloric intake was much lower 
than desirable 

A loss of weight between 15 and 30 pounds was the rule in severely ill 
patients during the febrile period of the disease The patients observed 
were from the lowest social strata of the population They were almost 
without exception lean men, with no excess fat when m good health. Under 



AZOTEMIA IN TYPHUS FEVER 747 


these conditions it is probable that tlie great loss in weight which they ex- 
perienced was due in most instances to the loss in body proteins 

Evidence obtained from the urea nitrogen values in urea clearance tests 
indicates that very large amounts of urea nitrogen alone must have been ex- 
creted by the kidney during the acute period of illness (table 6) In patient 
No 5808, for example, large amounts of urea nitrogen were found in the 
urine on the fifteenth and nineteenth days of disease when the total caloric 
intake was almost entirely confined to parenteral 5 per cent dextrose in saline 

■f’ Table VI 

The Estimated 24 Hour Output of Unne Urea Nitrogen in Typhus Fever, Based on Urine 
Urea Nitrogen Values Obtained dunng 2 Hour Urea Clearance Tests and 
Total Output of Unne dunng the 24 Hour Period 


Caoc 

No 

Day of 
Disease 

Blood Urea 
Nitrogen 

Unne Urea 
Nitrogen 

Estimated 24 Hour 
Output of Urea 
Nitrogen 

4690 

12 

mg/lOOcc 

27 

gm /liter 

62 

7 r 


14 

57 

81 

9 


19 

15 

10 0 

11 

5508 

5 

22 

11 2 

17 


7 

17 

67 

IS 


10 

23 

68 

19 


14 

20 

6 1 

16 


17 

20 

72 

24 

5808 

15 

33 

14 2 

16 


19 

16 

77 

12 

1 

t 

35 

13 

67 

13 


Likewise, the estimated output of urea nitrogen m patient No 5508 sug- 
gests that the excretion of total nitrogen must have been considerable, par- 
ticularly in view of the very low protein intake (table 6) Although a loss 
of 21 pounds occurred in the first 14 days under observation in this case, 
nitrogen retention was minimal This case illustrates the ability of some 
typhus patients to excrete large amounts of non-protein nitrogen with prac- 
tically no rise in the blood urea nitrogen when the unne volume is above 
2,000 c c daily 

As we have stated in the presentation of the data, azotemia appears to be 
close!}' associated with a decreased output of urine in cases which demon- 
strate efficient concentrating power of the kidneys by excreting urine w ilh 
high specific gravities The data on patient No 5808 are illustrate e On 
the twelfth and thirteenth days of disease the fluid intake had decreased to 
little more than 1,000 c c in 24 hours There wa«; a simultaneous increase in 
unne concentration above 1 020 The blood non-prolein nitrogen had not 
risen over 50 mg per 100 c c after 48 hours of greatly reduced fluid intake 
in the presence of high fe\cr From the thnlccnth to the eighteenth da\ of 
disease the fluid intake was almost cntirel} parenteral, the daiK tohimc uas 
small in amount In the presence of a rising unne specific gravilj there oc- 
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curred a lapid nse in blood non-protein nitrogen concentration The ‘urea 
clearance at that time was within normal limits There then followed a de- 
crease in blood urea nitrogen concentration with the decline in temperature 
to 1101 mal. The daily uiine volumes, hoAvever, were still low and the specific 
gravities weie high This case illustrates the important probability that in 
the presence of good renal function a low output of urine may be re- 
sponsible for azotemia in typhus In such situations it appears that the low 
urine volume delays the excretion of excessive amounts of non-protein 
nitrogen with the result that high concentrations are found in the blood ^ 

In contrast to the phenomena observed in patient No 5808, there were 
other cases in which the daily mine volumes rarely exceeded 1500 cc, but 
the specific gravities and urea clearances- indicated a definite diminution in 
renal function The data on cases No 3307, 4690, 5133, 5769, and 7250 
show that azotemia in these patients was associated with one impoitant 
phenomenon which we have as yet not sufficiently considered This was a 
rapid fall in arterial blood pressure 

• ’ Changes in renal function associated with changes in peripheral blood 
pressure lead one to believe that significant changes in renal blood flow 
affecting renal function might have been demonstrated m some or all of 
these cases if the newer methods for the study of renal physiology in man 
had been utilized 

From the data on the five patients noted above the obvious phenomena 
associated with the presence or development of a low peripheral blood pres- 
sure were a decrease in the urine volume, urea clearance, and rise in the blood 
non-protein nitrogen When observed, the fall in blood pressure occurred m 
the space of a few hours It was of varying duiation 

Another finding of importance which was common to these cases was 
the development of a urine specific gravity low m relation to the daily urine 
output A state of renal insufficiency developed in these patients following 
the sudden fall in arterial pressure This was cliaractenzed by a diminution 
in urine volume, a loss in concentrating power of varying degree, with a fall 
in urea clearance The data indicate that the renal failure observed was at 
least initiated by extrarenal factors 

Although of serious prognostic import, this type of renal failure was not 
always progressive, even in cases whidi terminated fatally Cases No 3307 
and 5769 showed a tendency for lenal function to improve in the final days 
of life In most cases renal failure did not improve and was associated with 
rapid death, as exemplified by cases No 5133, 6146, and 7250 

A few patients who developed this type of renal failure recovered from 
typhus The sequence of events outlined on the chart of patient No 4690 
was quite characteiistic for this small group With the nse m blood pres- 
sure there was an associated return of renal function with a fall in the blood 
non-protein nitrogen The supportive treatment of such cases did not differ 
in any ivay from that employed in cases which developed renal insufficiency 
and later died 



AZOTEMIA IN TYPHUS FEVER 


749 


Although the majority of fatal cases appeared to develop renal insuf- 
ficiency preceded by a rapid fall in blood pressure, there were rare cases ob- 
served in which this factor was not seen The data on patient No 7464, 
for example, suggest that renal insufficiency developed several days before 
death in the absence of a fall in blood pressure or increasing dehydration 
It cannot be denied, however, that the blood pressure during hospitalization 
m this patient may have been much lower than before he came under ob- 
servation It may be, nevertheless, that an overwhelming rickettsial infec- 
tion, such as this patient demonstrated clinically, affects renal function 
through mechanisms which are at present unrecognized The possible direct 
effect of rickettsial toxic substances upon the kidney, for example, is un- 
known 

A discussion of the possible causes for the rapid fall m arterial pressure 
IS beyond the scope of this paper Recent studies have been made concern- 
ing alterations m the cardiovascular system m typhus Our studies 
of the cardiovascular changes associated with this disease are still in progress 
and will be reported in a later communication 

One of our cases merits special attention since the course of events in this 
man’s illness was unique m our experience with typhus Patient No 1 109, 
an “E” case, showed evidences of severe renal insufficiency throughout his 
hospital course The urine specific gravity remained relatively fixed in 
spite of laige fluctuations in the daily output Increasing dehydration was 
neither in evidence clinically nor by observation of the plasma protein levels 
After the first hospital day his diastolic blood pressure remained consistently 
elevated for 16 days He developed an anemia of far greater seventy than 
is usually seen in typhus, together with edema and hypoproteinemia Serial 
electrocardiograms showed evidence of extensive myocardial changes Nu- 
merous red cells and red cell casts appeared in the urine during the fourth 
ueek of his illness His convalescence was complicated by otitis media and 
crj'sipelas Follow-up examinations over a nine month period showed con- 
sistently diminished concentrating power of his kidneys with albuminuria, 
occasional red cells, white cells, granular and hyaline casts His basal 
diastolic blood pressure was ele\ated at tunes to 90 mm of mercury The 
red blood cell count returned to normal but the electrocardiograms remained 
persistently abnormal 

The diastolic blood pressure levels present during the acute phase of this 
patient’s disease have so far not been observed by us in anj other severe 
case of 1) phus A diastolic level of between 86 mm and 90 mm of nicrcun, 
in severe typhus constitutes a rclatne hypertension vhich is not without 
significance The specific gravity of the 24 hour urine samples, further- 
more, suggests that the degree of nitrogen retention found was dependent 
upon renal failure rather than on deficient fluid intake in the presence oi 
good renal function The phenomena observed in this case ma> be explained 
cither by assuming that this patient had considerable hjpertciision before 
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the onset of typhus, with a relatively severe drop in blood piessuie during 
the disease, — a theory not upheld by subsequent studies in this case since 
the blood pressure was not found gieatly elevated at any time during the 
follow-up examinations — oi that the couise of typhus fever was associated 
with an acute nephritis. In this regaid one may speculate whether or not 
latent nephritis was piesent before the onset of typhus No history of 
previous headaches, edema, oi abnoimal appearance of the urine was ob- 
tainable Howevei, there was evidence in the foim of persistent albu- 
minuria and diminution m the concentrating power of the kidneys to confirm 
the belief that residual renal damage was still present In view of our ex- 
perience to date that severe lenal insufficiency in typhus is closely associated 
with extrareiial factois and has never yet been shown conclusively to produce 
p'ersistent renal damage in cases which recover, we believe this patient most 
piobably had chronic renal disease with an acute exacerbation during the 
course of typhus - The electrocardiographic changes whidi persisted for 
almost a year aftei the disease are unique in our experience, and indicate 
that extensive involvement of the heart was present during the acute phase 
of typhus resulting in peimanent myocardial changes 

In concluding the comment on the data presented we can state that our 
studies have so far indicated that the development of nitiogen letention in 
this disease is the result of a number of factors which may be more often 
encountered in t3rphus than m other acute infectious diseases 

To begin with, the circumstances under which epidemic louse-borne 
typhus occurs and is observed impose a fundamental consideration in the 
concept of the origin of azotemia in tins disease, namely, that the caloric and 
protein intake of nearly all typhus patients is grossly insufficient There is 
good leason to believe that the destruction of the body tissues must be con- 
siderable. As a result of such tissue destruction, the elimination of large 
amounts of non-piotem nitiogen is dependent upon a larger daily volume 
of urine than would otherwise be necessary if piotem catabolism were pro- 
ceeding at a more normal rate In order to prevent the accumulation of 
nitrogenous metabolites in the blood, the excietion of an adequate output of 
urine for this purpose is necessary In the presence of greatly increased 
protein catabolism it is apparent that dehydration with a diminished output 
of urine will have considerable effect upon the degree of azotemia observed 
Another factoi closely associated with the development of azotemia in 
typhus IS encountered in the moie critically ill patients and is of the gi*eatest 
importance This is the onset of lenal insufficiency, most often associated 
with a rapid fall in blood pressure The renal insufficiency met with in these 
patients is of seiious prognostic import In our expeiience the patients who 
have survived have been very few in number We do not imply that the 
cause of death in such cases is renal failuie The majority of these patients 
died with evidences of ovei whelming rickettsial infection or complicating 
conditions such as pneumonia Nevertheless, a rapid diminution in kidney 
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function was almost without exception the first indication that the patient 
would probably succumb to the disease The presence of renal insufficiency 
itself was of more significance than a fall m blood pressure, since at times 
such a fall was not observed or occurred in the absence of renal failure At 
present we have no e\idence to indicate that the loss of renal function ob- 
served in these critically ill patients was due to other than extrarenal factors 
In addition to deficient total caloric intake and tissue protein destruction, 
dehydration, and the rapid development of renal insufficiency in typhus, there 
ma}' be other factors which are important in the production of azotemia m 
this disease As yet we lack important data on the tj’pe of circulatory failure 
which may be present m some patients, as well as alterations in electrolyte 
balance, renal blood flow, and pathologic histologic changes in the kidney, 
which may be found in cases similar to those cited in this paper Obviously, 
much additional information is needed before all the phenomena which may 
contribute to the development of azotemia m typhus are well understood 

Summary and Conclusions 

The experience with “untreated,” unvaccinated typhus fever patients dur- 
ing two epidemic 3 'ears has been analyzed with reference to the incidence of 
nitrogen retention and to certain factors which may contribute to its de- 
velopment The data were obtained from 64 patients on the United States 
of America Typhus Commission ward and 14 patients on the general wards 
of the Cairo Fever Hospital 

Azotemia in epidemic louse-borne typhus fever was found to occur very 
frequently (in 52 per cent of the cases), as indicated by elevated concen- 
trations of blood non-protein nitrogen, urea nitrogen, and creatinine 

The correlation between clinical severity and azotemia ^^as striking 
Elevated concentrations of blood non-protein nitrogen were found in ever) 
fatal case -whose blood was examined 

This phenomenon was not restricted to older age groups With one ex- 
ceptioil positive evidence for glomerular nephritis was lacking in all cases in 
which the urine was frequently examined Follow-up examinations over a 
period of months have shown no impairment of renal function m even the 
most ciitically ill patients with severe renal insufficiency, except in rare in- 
stances 111 which the possibility exists that renal disease was present before 
the onset oft) phus 

In this series of t)q)hus cases azotemia appeared to be closely associated 
ivith excessive destruction of body protein and increased nitrogen excretion, 
with deh)dration and a reduced output of urine in the presence of normal 
kidney function, and m severe cases with a sudden rapid'fall in blood pressure 
associated wnth e\ idences of renal insufficicnc) 

The appearance of renal insufficienc\ as a complicating condition m the 
disease was m nearK e\ery instance the earliest indication that the patient’s 
course w ould be ver)' severe or w'ould end fatall) 
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OBSERVATIONS ON THE TREATMENT OF GRAVES’ 
DISEASE WITH THIOURACIL* 

By David P Barr, M D , F A C.P , and Ephraim Shorr, M D , 

New York, N. Y 

Over two years have elapsed since Astwood ^ first reported his observa- 
tions on the use of thiouracil in a patient with thyrotoxicosis It is now well 
known that the drug has a remarkable effect in preventing the formation of 
thyroid hormone and that its clinical use may cause striking improvement 
in the symptoms of Graves’ disease. Unfortunately experience has also 
shown that the drug possesses some serious toxic properties and especially a 
tendency to cause granulocytopenia or even fatal agranulocytosis It is not 
yet established whether it is safe for general use, whether under any circum- 
stances its use constitutes a permanent cure or to what extent it may be re- 
garded as a substitute for surgery These are questions which can be an- 
swered only by extensive clinical trial The drug is being widely studied, 
and numerous reports of its use have appeared in the recent literature. 

Our experience with thiouracil at Neiv York Hospital has accumulated 
since September 1943, and during the intervening 21 months a study has 
been made of 100 cases of hyperthyroidism These included all thyrotoxic 
patients who were admitted to the medical wards during the period, three 
from the surgical service, five from the private practice of members of the 
staff, and two cases of mild Graves’ disease who were treated ambulantly 
in the out-patient department 

Since patients entering the medical wards were taken without selection, 
the experience has been varied, and includes many of the vicissitudes which 
are likely to be encountered in the use of the drug Some of the data con- 
cerning those who were treated are presented m table 1 Severe, mild and 
recurrent cases were included in the series The majoiity of the goiters 
were classified as diffusely hyperplastic but there were many frankly nodular 
glands The size varied greatly from several which could not be palpated by 
clinical examination to one huge, irregularly nodular goiter which com- 
pressed the veins of the neck and hung over tlie clavicles and sternum Some 
of the patients had symptoms of very recent origin One man had had the 
manifestations of Graves’ disease for at least 25 years Complicating con- 
ditions were numerous and included coronary and rheumatic heart disease, 
peripheral vascular disease, bronchiectasis, epilepsy, nephrolithiasis, and 
several psychoneuroses 

*Recmed for publication August 6, 1945 

From the Department of Medicine, Cornell University Medical College, and the New 
York Hospital 
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Circumstances of the Study 

Hospitalisation With two exceptions treatment during the intensive 
use of thiouracil was carried out in the hospital Hospitalization was re- 
garded as desirable because of tlie possibility of insidious development of 
toxicity, which might be recognizable only through close clinical observation 
and the prompt use of laboratory aids It also served to make studies of 
clinical and chemical changes more inclusive than could be accomplished 
easily jn the out-patient department Several of the patients were intensively 

Table I 


Total Number of Cases Exposed to Thiouraal 100 

Time under Observation 

For 21 months 2 

over 18 months 13 

over 12 months 26 

over 6 months 29 

less than 2 months 8 

Age 

varied from IS to 68 years 
Sex 

Women 80 

Men , 20 

Duration of Illness 

6 weeks to 25 j’cars 
Severity of Disease 


B M R varied from +2 to +12 
Only 4 cases treated with initial B M R below +20 
Previous Use of lodme 

19 patients were known to have received iodine up to time thiouracil was started 
Previous Thyroidectomy 

2 patients had had 3 operations 
1 patient had had 2 operations 
4 patients had had 1 operation 
Type of Goiter 

Senes included both diffusely hyperplastic and nodular goiters 

Studied m the metabolism ward of the Russell Sage Institute of Pathology 
In those treated on the wards of tlie medical service a routine was established 
by which a vaiiety of preliminary observations was obtained The basal 
metabolic rate was determined before treatment often enough to establish a 
control level The greatest circumference of the neck w'as recorded and 
careful exophthalmometnc measurements were taken with the Hertl exoph- 
thalmometer In addition to record of the pulse rate and blood pressure, 
the circulation rate was obtained by the use of decholin Venous pressures 
Avere measured wheneA er the initial A^enous pressure appeared to be elevated 
In many cases there Avere studies of cholesterol content of the serum, creati- 
nine excretion, spontaneous creatinuria, and creatine tolerance In a fcAv 
cases sugar tolerance tests Avere made Chemical tests for blood sugar, 
blood urea nitrogen, total protein, albumin-globulin ratio, calcium, phos- 
phorus, and phosphatase in tlie serum AAcre made routinely All of these 
tests and measurements AAere repeated during or at the end of the intensive 
therapy before the patient aars discharged from the hospital In addition, 
Avhite blood cell and differential counts Avere made at one to tAA o day inten^als 
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In all but the earliest cases, icterus indices and prothrombin times were 
determined with the idea of detecting any possible hepatic damage 

Dosage of Thtouracil The dosage of the drug varied In the earliest 
cases 0 8 gm was given daily in divided doses When beneficial effects were 
delayed, the dose was increased to 1 0 or to 1 2 gm and in one instance to 
2 0 gm daily Later, and in the majority of cases here reported, 0 6 gm 
of thiouracil was given during the day in 6 doses of 0 1 gm each Such in- 
tensive therapy was continued until the basal metabolic rate had attained 
normal levels From review of tlie data it was not apparent that larger 
doses were more effective than 0 6 gm daily For maintenance of effect 
0 1 to 0 2 gm was given each day after the patient left the hospital 

Use of lodme Except in two cases, iodine was not prescribed during 
the period of intensive thiouracil treatment until the basal metabolic rate 
had attained a normal level or until (in two cases) it was apparent that 
thiouracil was not benefiting the patients During maintenance treatment 
with thiouracil iodine in the form of syrup of hydriodic acid 1 0 c c each day 
was often added 


Results 

In 89 of the 100 cases exposed to the drug, treatment was completed 
in the sense that it was continued long enough to judge its effectiveness 
Success was estimated by the return of the basal metabolic rate to normal 
levels and by satisfactory control of other manifestations of the disease By 
these criteria there were 87 successes and two failures Two patients died 
of cardiac complications during the peiiod of intensive treatment In nine 
of the 100 cases intensive treatment with thiouracil was abandoned because 
of unfavorable reactions which were or might have been attributable to the 
drug 

Failures The two cases classified as failures are of considerable interest 

R B , an intense Italian woman, aged 49, was said to have had a basal metabolic 
rate of + 100 before admission She had received no iodine or otlier medication for 
tlie control of her thyrotoxicosis The first basal metabolic rate on the ward was 
+ 83 Three days later it was only + 36 but on the day before treatment was started 
It rose to + 52 She received 0 6 gm of thiouracil for IS days, 0 8 for 8 days, 1 2 
gm for 14 days At the end of 40 days her basal metabolic rate was still + 56 She 
had gained no weight and the symptoms of thyrotoxicosis continued to be disturbingly 
severe Thiouracil was continued and a daily dose of 1 0 c c of syrup of hydriodic 
acid was added Five days later her basal metabolic rate was -f 61 She was trans- 
ferred to tlie surgical ward where the basal metabolic rate was not materially influ- 
enced by discontinuance of thiouracil and hydriodic acid or by exhibition of larger 
doses of iodine (1 8 cc of Lugol’s solution daily) In spite of her unfavorable con- 
dition, subtotal thyroidectomy was performed and was followed by an uneventful con- 
valescence Contributory factors to failure may have been worry about money, worry 
about eight children, and a large nodular goiter Since there was no digestive dis- 
turbance It seemed unlikely that the lack of therapeutic effect could be attributed to a 
fault in absorption of the drug 
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O B was a worrisome, anxious woman of 44 who had serious h>-pertension as 
well as thyrotoxicosis The hypertliyroidism had been recognized for four months 
She had taken iodine until the time of her admission to New York Hospital It was 
estimated tliat her thyroid gland was about six times normal size The basal 
metabolic rate before treatment \aried between +33 and +28 Treatment ^\lth 
thiouracil accomplished no obvious improvement At the end of 28 days, her basal 
metabolic rate had risen to +40, her weight was essentiallj unchanged and s\mp- 
toms of tliyrotoxicosis were increasing She was transferred to tlie surgical service 
where iodine was added to her treatment After 28 daj's of thiouracil and 13 dajs 
of iodine and tliiouracil her condition was not improved Tin roidectomy was per- 
formed without untoward symptoms. Factors contributing to failure may hav e been 
previous lodinization, tlie large size of the gland, hypertension and the patient’s in- 
abilitj' to adapt herself to her illness or her environment No fault in absorption was 
apparent 

Factois Influencing the Rate of Response It was arbitral ily decided to 
discontinue intensive therap}' when the basal metabolic rates had fallen to a 
range of between + 15 and — 10 The rapidity witli which normal levels 
were attained varied between four and 108 days from the beginning of 
therapy Beneficial effects of the drug were usually apparent within the 
first 10 days and by the fortieth da)', the basal metabolic rate had returned 
to normal levels in over 80 per cent of the cases 

Seventy of Thyiotoxicosis Factors influencing the rate of recover) 
w'ere only partially evaluated In general it appeared that the degree of ini- 
tial thyrotoxicosis w'as not a reliable criterion Although some of the most 
dramatic and satisfactory responses to tlie drug occurred in patients whose 
initial basal metabolic rates w'ere greatly elevated, there w'ere tw-o w ith initial 
rates above + 60 who required more than 60 days to attain normal levels 
Size of Goiter The size and character of the th) roid gland appeared to 
have some significance The longest delay s were encountered in cases with 
large nodular goiters More often than not, response was prompt in patients 
who had small, diffusely hyperplastic glands It was thought that this cor- 
relation might depend upon the amount of thyroid hormone which had been 
stored in the gland previous to the exhibition of thiouracil Relative de- 
pletion of thyroxin might be expected in some of the small and very active ' 
glands whereas large and nodular goiters might hav'e stored a large amount 
Pievious Iodine Medication Response to thiouracil was on the average 
less prompt in those who had taken iodine m the immediately preceding 
period More than one appeared to become somew hat worse for a time after 
iodine vv'as discontinued and thiouracil staited One patient. Be, who came 
to the metabolism ward m an extreme state of thyrotoxicosis after nine 
months of iodine had a very' prompt response to thiouracil This was not an 
isolated example On the other hand in the follow ing patient w ho responded 
most satisfactorily to iodine, there was a considerable delay in the benefit 
fiom thiouracil 

J M , a married woman of 32, was purposeU given iodine in the form of 1 0 cc 
hydnodic acid each dav for a period of two w eeks 1 he iodine w as then w ithdraw n 
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Fig 1 Chart of J M showing metabolic changes during tlie use of iodine and the later 

use of thiouracil 


and thiouracil in daily doses of 0 8 gra was substituted Progress was carefully 
observed in the metabolism ward It will be seen in figure 1 that the response to 
iodine was prompt in terms of its effect on the basal metabolic rate as well as on tlie 
creatine metabolism When, however, iodine was withdrawn there was a prompt 
release of iodine effect, with moderate relapse, indicated by rise in spontaneous creati- 
nuria, diminution in creatine tolerance and elevation of basal metabolic rate Actually 
20 days elapsed, before the benefits of thiouracil were apparent, and more than 30 


Cholestepol (bloodj 
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were required before the condition became as favorable as it had been when the 
iodine was discontinued 

It IS clear in this case that the benefit of iodine was lost before the action 
of thiouracil was established The observ'ations suggest also that for op- 
timum control in this patient iodine should have been continued during the 
first few weeks of thiouracil treatment 

Perhaps the effect of preceding iodine medication upon the response to 
thiouracil depends upon its influence on the storage of thyroxin in the thyroid 
gland This in turn is generally although not invariably related to the effect 
o’i lodinization on thyrotoxic s}'mptoms and the basal metabolic rate It 
might be expected, therefore, that the more effective the previous lodmization 
had been, the greater the likelihood of thyroid hormone storage and of delay 
m thiouracil effect Thus, Be, who was uncontrolled by iodine manifested 
a very rapid response to the drug whereas in Ma, who had had remarkable 
improvement under iodine medication, the effect of thiouracil was delayed 

Effects on Symptoms and Signs or Thyrotoxicosis 

Weight The emaciation of thyrotoxicosis was in most instances easily 
corrected Two patients lost respectively 0 5 and 1 5 kg during the course 
of the treatment In a few cases the weight remained stationary Usually 
there was a striking gain often beginning after the first few days of treat- 
ment Gains of from 5 to 10 kg were frequent In one patient the w eight 
increased 12 5 kg during two months of intensive therapy Neither this 
nor other large gains in weight could be attributed to edema 

Sice and Charactei of the Gland Because early observations in animals 
had demonstrated hyperplasia,"’ ® it was expected that beneficial action of the 
drug might be accompanied by demonstrable enlargement of the thyroid 
Routine measurements during the period of intensive therapy failed to reveal 
important changes The significance of slight variations was made less clear 
by gains in weight which might have been sufficient to increase the girtli of 
the neck without enlargement of the gland In no case during intensive 
therapy was there any change in size which could be regarded as disad- 
vantageous to the patient During the course of maintenance therapy, the 
gland in tw’o patients increased in size and in one to such a degree that opera- 
tion was thought to be necessarj Postoperative examination revealed an 
involuted gland with no suggestion of carcinoma and with few' areas of 
hyperplasia Thiouracil did not increase the firmness of the gland Bruit 
and thrill if present before treatment were not dimmiblied In some cases 
the bruit increased in intensity and was loudest after most of the other signs 
of hj^ierthyroidism had disappeared Graduallv during mamtcnance thcrapv 
the bruit tended to disappear In these cases admmi'?tration of iodine w ith- 
out discontinuance of thiouracil caused mcrea‘?e m firmness of the gland and 
rapid subsidence of the bruit 
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Exophthalmos Observations on the eyes of patients treated with thiou- 
racil were of great interest It was suspected that thiouracil might inciease 
the degree of protrusion of the eyeballs not only because -of the case of 
malignant exophthalmos encountered by Williams * but also because of the 
well attested facts that pituitary th 3 rrotropic hormone tends to cause ex- 
ophthalmos and that diminution m circulating thyroid hormone such as 
occurs during thiouracil therapy stimulates the production of thyrotropic 
hormone 

In none of the patients was there evidence that thiouracil diminished the 
protrusion of the eyeballs On the contrary actual measurements indicated 
in some cases a recognizable increase in prominence Although this seldom 
amounted to more than 2 mm on the Hertl exophthalrnometer the increase 
in one case was as much as 4 mm In no instance was the protrusion suf- 
ficiently great to cause troublesome symptoms, nor did the continuation of 
the drug ever result in progressive exophthalmos 

Although protrusion of the eyeballs was not favorably affected, spasm 
of the eyelids and the concomitant lid lag weie diminished and in most of 
the cases entirely abolished This led to the clinical impression that the 
exophthalmos had been greatly improved by the treatment and from a 
functional standpoint this was true In one patient, who before treatment 
had extreme exophthalmos with bilateral corneal ulceration, the relaxation 
of lid spasm by thiouracil was apparently determinant in return of effective 
coverage by the lids and by the disappearance of corneal lesions 

The effects of thiouracil on eye symptoms are approximately those which 
have been observed following subtotal thyroidectomy Recent careful ex- 
ophthalmometry has demonstrated that protrusion of the eyeball tends to 
increase moderately following operation and that the improvement in eye 
symptoms long ascribed to surgery consists almost entirely in the control of 
lid spasm ® 

Effect on Tremor and Hypei kinesis The fine intense tremor was 
promptly diminished by thiouracil and m most instances was entirely abol- 
ished One of the most striking effects of the drug appeared in the elim- 
ination of the purposeless movements which are so cliaracteristic of the 
thyrotoxic state Even patients who before treatment had exhibited 
choreiform speech and athetoid motions rapidly attained a state in which 
the physical effects of emotion seemed actually less than normal 

Circulatory Disturbances In many patients, tachycardia and fall in both 
systolic blood pressure and pulse pressure paialleled the diminution in basal 
metabolic rate This was by no means constant and some continued to dis- 
play highly variable degrees of tachycardia and definitely elevated pulse 
pressure long after other symptoms of the disease had become quiescent 
Palpitation as a symptom tended to disappear as the thyrotoxicosis subsided 
Circulation rates increased to normal in patients whose hearts were not 
initially decompensated Although tlie tendency was always toward im,- 
provement it can be said in general, however, that the circulatory phenomena 



TREATMENT OF GRAVES* DISEASE WITH THIOURACIL 


761 


were too variable to offer reliable criteria of the effectiveness of the drug or 
of the degree of benefit to be derived from its use 

Several patients in the group had cardiac arrhythmias and a few had 
serious rheumatic or coronary heart disease before treatment was started 
No reversion of auricular fibrillation to normal rhythm could be attributed 
to therapy One case of paroxysmal auricular flutter w'as entirely relieved 
of her attacks under the influence of thiouracil 

There were three deaths from cardiac disease during the course of treat- 
ment 

Me, a man of 62 with arteriosclerotic heart disease and th3'rotoxicosis, died of 
coronarj' occlusion during intensive tlierapy On the second day of treatment with 
thiouracil he had a fehrile reaction the cause of which was not determined but which 
led to discontinuance of the drug A test dose of 0 1 gm 15 days later was followed 
bj no fever or other unfa^orable reaction and after an interval of fiv'e days he was 
started on daily doses of 08 gm of thiouracil Three da>s later he died Autopsy 
revealed evidences of atypical coronarj' occlusion 

Me, z. married woman of 28 , had been known to have rheumatic heart disease 
witli inv'olvement of both aortic and mitral valv'es for many 3 ears before onset of 
thyrotoxicosis Hypertltyroidism w^as easily controlled with tliiouracil During 
maintenance therapy, however, tliere dev'eloped increasing signs of heart failure which 
w'ere imperfect^' controlled b3' digitalis, mercupunn and rest She died of cardiac 
decompensation five montlis after thiouracil treatment had been instituted * No 
autopsy was obtained 

The third patient wdio died of circulatory failure presented a complicated 
picture of disease w'hich requires analysis and comment 

Sh W'as a woman of 60 who had suffered for four 3 ears from angina pectoris 
associated with h3’’pertensiv e cardiovascular disease For an undetermined period 
she had had an as3mptomatic nodular goiter She had also been correctly diagnosed 
and treated as a case of pernicious anemia During routine treatment in the hema- 
tology dime the basal metabolic rate was found to be + 44 and she was admitted to 
the hospital At that time she had severe anginal pain and shortly thereafter de- 
veloped auricular fibrillation with increasing heart failure She was treated with 
rest, digitalis and mercupunn and after 22 da3’s had partially recovered compensation 
It was at this time that thiouracil treatment was started On the ninth day she de- 
veloped fever with vomiting The dnig was discontinued After an interval of 17 
da3'S she was given a test dose of thiouracil and since there w^as no reaction the drug 
was started again, 111 daib"- doses of 06 gm Three da3’s later she died suddenlv 
Autops3’- revealed slight if 303 h3'pertrophy of the heart There was, however, an 
extensive acute m30cardial reaction vvitli necrotizing coronar3 arteritis and peri- 
arteritis The vessels themselves w'ere not sigmficanth thickened and there was no 
great amount of fibrous tissue in the myocardium but in nianv areas adjacent strands 
of muscle were separated b3’ areolar tissue in which there was invasion of eosinophilcs, 
poh morphonuclear leukoc3tes and histioc3tes with a smaller number of l3mphoc3tes 
These changes were thought to be not unlike those found b3 Rich ® in rabbits rendered 
sensitive to horse serum 

In e\ aluating this case it is pei haps important to emphasize that pi eced- 
ing thiouracil treatment there was a historv- of pernicious anemia and long 
standing angina pectoris and recent onset of auricular fibrillation and incrcas- 
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mg cardiac decompensation This background suggests that death was 
attributable to causes other than thiouracil The possibility cannot be 
excluded, however, that the acute myocardial lesions were caused by a sen- 
sitivity to the drug This incident which occurred early in the use of the 
drug made us observe even more carefully the behavior of all patients under 
treatment with thiouracil and particularly of those having signs of cardiac 
disease 

Set um Cholestei ol Initial levels of serum cholesterol m these thyrotoxic 
patients tended to be lower than normal although they were m themselves 
seldom diagnostic Improvement m clinical symptoms and return of basal 
metabolic rate to normal levels was with an occasional exception as in J M 
in figure 1 accompanied by a corresponding elevation m cholesterol values 
Determination of cholesterol, moreover, was found to be helpful m recogniz- 
ing the onset of myxedema An example of this may be seen m figure 2 
where the cholesterol continues to rise while the basal metabolic rate remains 
stationary In another case there were early symptoms of hypothyroidism 
at a time when the basal metabolic rate was still above normal Two weeks 
later when the patient presented myxedematous swelling, changed voice, 
falling hair and dry skin the basal metabolic rate was still -f- 14 but choles- 
teroj was 433 mg per cent In still another case of hypothyroidism induced 
by thiouracil it was found that the cholesterol values returned to normal co- 
incident with the restoration of normal clinical behavior but at an interval 
of six weeks before a normal basal metabolic rate had been attained 

Creatine Metabolism Muscular weakness and defects in creatine me- 
tabolism are among the most constant manifestations of thyrotoxicosis In 
only a few of the patients in this series was weakness extreme, but m all who 
were tested there was abnormality in creatine metabolism as shown by ex- 
cessive spontaneous creatinuna, a reduced creatinine excretion and a dimin- 
ished creatine retention after a test dose ( 1 32 gm ) The character of the 
creatine defect and its prompt correction by thiouracil are shown in figure 2, 
which exhibits creatine and creatinine excretion as well as creatine tolerance 
tests before and after treatment ’’ In this case as in others similarly studied 
changes in creatine metabolism reflected benefit more promptly than did the 
basal metabolic rate or other criteria of improvement 

Excietion of Nitrogen, Calcium and Phosphorus Characteristic of 
thyrotoxicosis is a tendency to constant or intermittent excessive loss of 
nitrogen, calcium and phosphorus Studies portrayed in figures 1 and 2 
indicate the effect of thiouracil in reducing urinary and fecal excretion of 
all of these substances 

Other Functions Of the many tests performed routinely only a few 
revealed data of significance Levels of blood urea nitrogen, total protein, 
albumin, globulin, calcium, phosphorus and alkaline phosphatase were un- 
changed by the drug On the other hand the glycosuria of hyperthyroidism 
tended to disappear and the trend toward improvement was indicated in a 
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number of cases by lower glucose tolerance curves in the period after the 
drug had been given One patient, a woman of 68, who had been taking 30 
units of protamine insulin, was maintained without insulin, without dietary 
restriction, and uith only occasional glycosuria for several weeks during 


Effects of Thioupacfil on Graves’ Disease 
Metabolic Effects 



Fig 2 Chart of M C showng metabolic changes accompanying the use of thiouracil 

intensive treatment uith thiouracil Later, ho\\e\er, massive gl}cosuna 
reappeared and during maintenance therap) insulin again became necessary 
for the control of a true diabetes 

Behavior In the majorit) of cases thiouracil accomplished a most pro- 
found transformation in tlie psychological state of tlnrotoxic patients 
Their agitation, their restless stn\ing and their exaggerated reaction to 
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minor stimuli were replaced by a calm demeanor which at times appeared 
to be almost abnormal Life situations which previously had caused them 
great perturbation or distress were accepted with philosophical composure 
Their behavior seemed to suggest that under the influence of the drug some 
mechanism for usual emotional responses had been dulled or lost A tend- 
ency of this kind was noted m many patients who did not display other evi- 
dences of hypothyroidism 

Toxicity All of the unfavorable reactions which developed m 100 cases 
treated with thiouracil are listed m table 2 In many instances great dif- 
ficulty was encountered in deciding whether or not the untoward symptoms , 
could be fairly attributed to the drug 

' Table II 

Unfavorable or Toxic Reactions to Thiouracil 


Eruptions 8 

Fever 4 

Conjunctivitis 2 

Leukopenia 8 

Thrombocytopenia 1 

Nausea and vomiting 1 

Jaundice 1 

Hematuria 1 


Eruptions Erythematous, urticarial, and purpuric eruptions were en- 
countered The following abstracts illustrate the range of the lesions The 
etiological role of thiouracil in the first four cases seems doubtful 

Fo Itching, red, punctate eruption over’ the abdomen occurred at the end of the 
first week of 0 4 to 0 6 gm daily doses of thiouracil The drug was discontinued and 
iodine was substituted There were no observations to substantiate the causative role 
of the drug Subtotal thyroidectomy was performed on the twenty-fifth day 

Ja Urticaria which had been troublesome for several weeks before thiouracil 
treatment continued intermittently and irregularly after the drug was started On two 
occasions administration of thiouracil during an interval free of uiticaria was fol- 
lowed by an attack During initial intensive treatment (0 4 to 08 gm daily) for 
17 days, however, urticaria was not notably worse than it had been on occasions 
previous to tlie exliibition of the drug After discharge from the hospital, giant 
urticaria developed during a period when iodine was substituted for thiouracil 

Ml Urticaria developed on the twenty-first day of treatment Skin tests were 
negative to thiouracil There was no recurrence for several weeks after resumption 
of the drug A subsequent attack subsided when thiouracil was withdrawn but did not 
recur with resumption of treatment 

She, a woman of 25, received thiouracil in daily doses of 0 6 gnii On the fourth 
or fifth day of treatment she noted a few small papules, thickly dispersed over the 
tliighs At first this was thought to be ascnbable to the drug but it was later found 
that its inception corresponded exactly with the first use of freshly laundered hospital 
pajama pants Discontinuance of this apparel resulted in prompt disappearance of 
the eruption 

In the next two eruptions thiouracil appeared to be the causative agent 

Ho Fever and eruption developed on the tenth day of thiouracil treatment The 
drug which had been administered in daily doses of 0 8 gm was discontinued After 
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an interval of four days, it was again given, for two days in doses of 0 2 gm and for 
three days in doses of 04 gm An eruption with edema then de\ eloped and ter- 
minated the therapeutic trial A week later subtotal thyroidectomy was performed 
without incident 

Kh, a woman of 55 who had had two previous tliyroidectomies, responded 
promptly to tliiouracil and was maintained on 0 1 gm daily for a period of four 
months She then began to complain of pains in her legs A few days later an 
eruption was noted on the legs The lesions were discrete, nodular, tender, slightly 
erythematous and extended over both anterior and posterior surfaces below tlie knees 
They were exaggerated by standing or walking but did not disappear over a period of 
SIX weeks Clinically they resembled erythema nodosum Biopsy revealed no dis- 
tinctive pathological features At first the lesions were not ascribed to tliiouracil 
Finally, however, tlie drug was discontinued The eruption gradually subsided but 
returned promptly with a test dose of 0 1 gm of thiouracil The drug was withdrawn 
and subtotal thyroidectomy was performed 

The difficulty of judging the role of the drug in causation of eruptions 
IS well illustrated by the following cases 

Ra On tlie tliird day of treatment an erythematous eruption accompanied b}' 5 
per cent eosinophil la occurred on the extensor surfaces of the arms and the flexor 
surfaces of the legs Since tins had not faded or changed after five da>s the drug 
was discontinued In tliree days the rash had disappeared Careful skin tests showed 
no local reaction to tliiouracil A test dose of 0 1 gm was then given since no un- 
favorable symptoms developed A test dose of 0 2 gm caused no eruption Intensn e 
treatment with 06 gm daily was reinstituted and continued for 17 days, without 
untoward event The eruption then reappeared The drug was ivitlidrawn for three 
days but when tlie rash faded was again given in dosage of 0 6 gm until the h>per- 
thyroidism was entirely controlled Maintenance therapy was continued for six 
months tliereafter During this entire period there were no dermatological mani- 
festations 

Ch An anxious excitable woman of 27 had w'lth tliiouracil therap> a satisfactory 
remission which was maintained on doses of 0 1 gm for a period of four months 
At the end of this time she suffered a partial relapse which was controlled by increas- 
ing tlie dose to 02 gm Two months after starting the larger dosage a purpuric 
eruption w^as noted This was greatest on the legs but was also seen as a few dis- 
crete patclies on tlie arms It continued for five days before tliiouracil was with- 
drawn In three days the eruption had faded She then took phcnobarbital for 
sleeping and the following morning the eruption had reappeaicd Tliiouracil was 
started again in doses of 0 1 gm four times daily and w’as continued for three da> s 
without event Then a leukopenia of 3,000 witliout granulocj topenia and witli sharp 
increase in immature granulocjtes was noted and the drug was withdrawn Later 
a test dose of 0 1 gm of tliiouracil caused no symptoms but 02 gm was followed 
promptly b> reappearance of purpuric eruption With this there was a slight fall 
111 leukocjtes without gramilocv topcnia Subtotal tlij roidectonn wvs advised Test 
doses of 0 1 and 0 2 gm a few dav s later caused no sj mptoms Nev erthcless subtotal 
thvroidectomy was advised 

Eruptions thus afforded occasion for discontinuing treatment in four 
cases In tw^o of these (Ho and Ku) the causative role of thiouraciI ap- 
peared to be approxiniatcl} established 

Fevn An elevated temperature of undetermined origin occurrctl in Me 
^ and Sh, patients who as already mentioned died of circulatory failure Fever 
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was also encountered as an accompaniment of eruption m Ho It was the 
cause of discontinuance of treatment m the following case 

Li, a woman of SO, had an unexplained fever ranging between 36 6" and 38“ C 
during a control period preceding therapy During the first 10 days of the thiou- 
racil treatment fever of similar degree continued On the eleventh day it reached a 
level of 38 8“ and on the fourteenth when the drug was discontinued the afternoon 
temperature was 398" Thirty hours later the temperature was nornlal For the 
next three days it ranged between 37“ and 37 8“ A test dose of 0 2 gm of thiouracil 
was then given and was followed by an immediate rise in temperature which sub- 
sided in 24 hours, and remained normal for 10 days when a test dose of 0 1 gm was 
followed by a fever of 384“ During these exacerbations the white blood cell and 
differential count did not change significantly and at no time did they indicate the 
presence of infection 

It was of special interest that the basal metabolic rates which during 
thiouracil treatment had been elevated above the level during the control 
period, fell immediately to normal after the drug had been withdrawn This 
suggested the possibility that the drug was successfully affecting thyroxin 
production even when it was producing toxic reactions in the patients 

Conjunctivitis 

Re A troublesome conjunctivitis which developed during treatment pursued a 
variable course with continuance of thiouracil Evidence that it was independent of 
the use of the drug came chiefly from the fact that there were several spontaneous 
remissions during the period when the dosage of the drug was being increased 

SI A bilateral conjunctivitis of moderate seventy twice subsided when the drug 
was discontinued and twice recurred promptly with its exhibition It was then 
decided that the drug should be permanently withdrawn The spontaneous reap- 
pearance of the conjunctivitis after an interval of a week following discontinuance of 
the drug cast serious doubt on the etiologic relationship 

Leukopenia and Granulocytopenia The fear of agranulocytosis per- 
vaded the entire study Hundreds of white blood cell counts showing noi- 
mal values were performed Considerable variations were encountered and 
slight temporary leukopenias even to 3,000 were not uncommon In seveial 
instances a fall in the total count was accompanied as in Ch by an increase 
in the number of immature granulocytes In most cases, the percentage of 
granulocytes remained essentially unchanged with minor reductions in total 
white blood cell count 

In three cases exhibiting leukopenia without granulocytopenia treatment 
was continued cautiously but intermittently No correlation of white blood 
cell count and dosage of drug could be established The following case is 
an example 

% 

Sm, a woman of 49, had severe tliyrotoxicosis complicated by bronchiectasis 
During both control and treatment periods she had a moderate fever which seemed 
to be ascribable to her pulmonary condition On the fourteenth day treatment was 
interrupted because of fall of white blood cell count to 2,700 with 65 per cent mature 
and 10 per cent immatuie granulocytes The count returned rapidly to normal and 
remained at normal levels following resumption of thiouracil six days later 
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On three occasions leukopenia without granulocytopenia was the reason 
for abandoning treatment 

01, a woman of 50, was treated on tlie surgical ser\ ice and was gi\ en iodine for 
40 days without evidence of benefit She was then given a test dose of tlnouracil 
Before the test the white blood cell count was 4,300 with 60 per cent of granuloc^les 
Immediately following tlnouracil the total count was tlie same but the granulocj'tes 
were recorded as 32 per cent The drug was discontinued During a period of 25 
days in which no treatment was gnen the white blood cell count varied between 3,300 
and 6,000 and the granulocyte count between 26 and 60 per cent Tlnouracil w as then 
given for 12 days in daily doses of 08 gm w'lth \ariations in white blood cell count 
from 4,700 to 5,500 and in granulncjiies from 54 to 60 per cent Subtotal thyroidec- 
tomy w'as performed without event at the end of this period 

Rii was treated on tlie surgical service On the twelfth day of thiouracil a fall 
in the white blood cell count to 4,000 with 62 per cent of granulocj'tes was considered 
sufficient reason for withdrawal of drug and substitution of Lugol’s solution No 
tests were made to determine sensitivitj 

JVy)i, a woman of 26, had received 35 dajs of tlnouracil treatment with satis- 
factorj control but without complete remission Her white blood cell count which had 
been variable then fell to 4,400 with 20 per cent mature and 14 per cent immature 
granulocytes The drug was discontinued witliout further testing and she was 
transferred to the surgical service 

The following two cases piesent m bold relief the hazards of thiouracil 
therapy The first is particularly tenifying because agranulocytosis de- 
v^eloped under close observation m a hospital ward, the second because 
serious granulocytopenia preceded the appearance of am recognizable 
symptoms 

Rcb, a woman of 57, had had two previous subtotal th> roidcctoniics with later 
recurrence of thyrotoxicosis In tlie summer of 1944 she was treated with tlnouracil 
in the Metabolism Ward The record of her white blood cell count niav be seen in 
figure 3 During the first 10 days of therapv her white blood cell count varied be- 
tween 5,400 and 7,000 vvitli no granulocytopenia On tlie eleventh dav following a 
short period of nausea and slight fever it fell to 2,300 without significant change in 
the total granulocjte count As in several other cases during periods of leukopenia 
tlie relative numbei of immature granulocjtes increased in this instance from 4 per 
cent before to 24 per cent after the development of leukopenia The drug was dis- 
continued for a period of nine davs Test doses were administered without the de- 
velopment of alarming sviiiptoms For 25 davs thereafter she received dailv doses 
of 06 gm of tlnouracil without the appearance of disturbing svinploms Remission, 
however, was delavcd and it was decided to withdraw tlnouracil She refused to 
submit to another operation and she was discharged from the hospital on a sufficient 
dose of iodine On this regime she graduallv lost weight and gradiiallv became more 
nervous until m Febniarj 1945 she was again scverelv thvrotoxic Again 'he refused 
tli> roidcctomv She was therefore readmitted to the hospital where she w.as given 
under careful supervision 02 gm tlnouracil eacli dav Again the white blood cell 
count varied (see figure 3) from 2 600 to 5,400 with granulocvte counts from 50 to 
56 per cent On the tw entv -first dav of treatment the vv hite blood cell count fell to 
2,000 cells with onlv 2 per cent granulocvtcs Tlnouracil was fuscontnnicd and the 
following dav the white blood cell count was 700 with 1' per cent granulocvtcs The 
pharvnv became fierv red the right tonsil protruded the teinpcratiire rose to 40 1® C , 
wrostration was extreme Treatment consisted of ncnicillm in doses ot 25.0'>0 units 
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every two hours with a great number of remedies aimed at stimulating regeneration 
of white blood cells Included were daily intravenous injections of 100 c c of crude 
liver extract in 1,000 c c of normal saline and daily doses of 1 0 c c of folic acid, 
0 2 gm of pyridoxin and tliree capsules of yellow bone marrow concentrate She 
also received several transfusions and two doses each of 10 cc of pentnucleotide 
Within 24 hours of the beginning of this treatment the clinical picture was remark- 
ably changed The pharynx became less inflamed The light tonsil receded Pros- 
tration was less profound The temperature fell to 38° C She remained in tins 
state for seven days without any evidence of improvement in her agranulocytosis On 
the seventh day sternal puncture showed 4,200 white blood cells Most of tliese were 
premyelocytes There were many myeloblasts and megakaryocytes Several lympho- 
blasts and normoblasts were seen but only one polymorphonuclear cell could be found 



The following day granulocytes began to appear again in the peripheral blood and 
she made a rapid and complete recovery She was later subjected to subtotal thy- 
roidectomy without untoward incident N 

It was believed that her life had been saved by. tlie protection which penicillin 
afforded against the development of serious infection One could not be encouraged 
to tliink that the other remedies had had significant effect upon the rate of regeneration 
of the bone marrow 

Pc, a boy of 16, was treated with thiouracil in the autumn of 1944 Therapy 
was strikingly successful and he was discharged on maintenance dosage Because 
of misunderstanding he discontinued the use of the drug after one month and absented 
himself from the clinic In April 1945 he reappeared witli relapse He wa6 started 
on 0 2 gm of thiouracil per day witliout readmission to the hospital Two weeks 
later his hyperthyroidism was under partial control , he showed no clinical signs of 
toxicitj but his white blood cell count was found to be only 3,000 He left the clinic 
before a differential count could be done and could not be located until two days later 
when his count w'as 4,900 but with 2 metamyelocytes, S band cells and only one 
mature granulocyte He still showed no symptoms or clinical signs of toxicity 
Tliiouracil was withdrawn and the following day he developed sore mouth and a pustule 
on his ankle He w'as given penicillin His white blood cell count returned to nor- 
mal in 4 days The mouth lesions and skin infection healed promptly 
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Thi ombocytopema 

Mts, a woman of 40, was treated with daily doses of 0 6 gm of thiouracil for 12 
days It was tlien noted that the platelet count was low — 32,000 — and that application 
of the tourniquet caused appearance of moderately extensive purpura in the skin peri- 
pheral to the constriction (positive Rumpel-Leeds test) 

Bleeding time was normal but clotting time was prolonged 20 minutes and 30 
seconds by the Lee and White method Three check platelet counts and inspection 
of the smear confirmed the original observation There was no evidence of abnor- 
mality in red blood cells or white blood cells Drug was witlidrawn Platelets 
promptly (48 hours) rose to 240,000 Thiouracil was again exhibited after 10 days 
and was continued without incident in doses of 0 1 gm four times daily until basal 
metabolic rate became normal Platelet count remained normal Rumpel-Leeds test 
was variable but for the most part normal 

Nmtsca and Vomiting 

Wal, a high strung, apprehensive young woman, developed, after four da\s of 
treatment, nausea and vomiting which were the occasion of withliolding the drug for 
five days Renewal of medication in 0 8 gm and later 1 0 and 1 2 gm caused no 
gastrointestinal symptoms 

Jaundice 

Ro, a woman of 52, was treated early in the series The drug was given in 
amounts vatying from 0 6 to 0 8 gm daily for a period of 21 days She then noted 
some anorexia and nausea The following day she was obviously jaundiced Thiou- 
racil was discontinued Icterus index rose to 23, but in 10 da>s the jaundice had 
disappeared Iodine was started at the time thiouracil was stopped No effort was 
made in subsequent course to gi\e tliiouracil although there was a partial relapse of 
thyrotoxicosis after discharge from the hospital Icterus indices obtained after dis- 
charge from the hospital and long after discontinuance of thiouracil were intermit- 
tently aboie normal values 

This incident was responsible for studies of icterus index and pro- 
thrombin values on all patients treated thereafter No significant changes 
were encountered and doubt persisted w hether the jaundice in this case could 
be justly attributed to thiouracil 

Hematuria 

JVa, a hjpertensne middle-aged man witli electrocardiographic cliangcs suggestive 
of coronarj occlusion, had basal metabolic rates which ranged from 24 to 30 and 
were little influenced bj iodine Thiouracil was exhibited m daih doses of 06 gin for 
5 days He then de\ eloped a frank hematuria There was no crjstalluria and no 
cause for the bleeding was dlsco^ered but because of other fciiurcs of the case it 
was decided to abandon treatment The patient died two inoiuhs later in circulatory 
failure Autopsy was denied 

Comment In considering these 26 untoward incidents, it is impossible 
to establish definitely the etiological relationship of the drug In our owm 
estimation a total of five including the two prcMOush mentioned erupt ions 
(Ho and Ku), one febrile reaction (Li), and two granuloc) topcnias ( Rc 
and Pe) w ere regarded as probablj or certainh ascribable to the drug 
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Results of Maintenance Therapy 

Production of Myxedema A recognizable hypothyroidism developed m 
five patients during maintenance therapy The more significant data con- 
cerning them may be seen in table 3 In three of the five cases thyrotoxi- 
cosis preceding treatment had been of severe grade In the other two cases 
the initial basal metabolic rates were respectively + 20 and 25 In one 
case the first symptoms became apparent within three weeks of completion 


Table III 


Patient 

Sex 

> 

1 

Age 

Initial 

BMR 

Time of Onset 
from Start of 
Treatment 
(Months) 

Time of 
Recovery 
following 
Cessation of 
Treatment 
(Months) 

Subsequent 

Course 

Bi 

F 

45 

-1-72 

■2 

1 

Relapse 

operation 

Ga 

F 

46 

-1-54 

H 

Now 

recovering 

Be 

F 

32 

-1-72 

6h 

1 

Relapse . 

Ze 

F 

32 

-1-20 

4 

1 

No relapse 

Ne 

M . 

58 

-1-25 

2 

6 

No relapse 


of the intensive therapy In a second they were evident in the second month 
of treatment Maintenance had been continued for 2 to 6^ months in the 
other patients before symptoms of hypothyroidism were noted Notes on 
three of the cases are illustrative of the mode of onset as well as the develop- 
ment and persistence of myxedema 

was a woman of 45 with severe thyrotoxicosis complicated by bronchiectasis 
Intensive treatment with thiouracil accomplished an excellent result At the time 
of her discharge from the hospital her basal metabolic rate was normal but she was 
complaining of puffiness about the eyes and of a stiffness and full feeling in the arms 
and hands A month later, on a maintenance daily dosage of 0 1 gm she had become 
obviously and uncomfortably myxedematous with characteristic appearance, dry skin, 
cold extremities, harsh ^olce, and impaired hearing It is notable that while the 
cholesterol level in her serum had risen to 433 per cent her basal metabolic rate was 
still within the upper range of normal, 4- 14 The drug was immediately withdrawn 
A few weeks later she developed pneumonitis about her bronchiectatic cavities The 
thyrotoxicosis recurred She was discouraged about resumption of thiouracil therapy 
and was subjected to a successful and uneventful subtotal thyroidectomy 

Be was a woman of 32 with recurrent severe thyrotoxicosis Intensive therapy 
with thiouracil was most successful and she was easily maintained m a normal state 
on 0 2 gm thiouracil daily In the fourth month of her treatment she took a trip 
to Cuba When she returned six weeks later she was complaining of stiffness in 
arms and hands, and of some puffiness about the eyes Three weeks later her ap- 
pearance was characteristically myxedematous Her skin was dry, her hair was 
falling, her \oice was hoarse and her speech was slow and indistinct Cholesterol had 
risen to a le\el of 468 mg per cent Upon discontinuance of the drug, her basal 
metabolic rate returned rapidly to normal, and symptoms of myxedema disappeared 
Within two months thyrotoxicosis was again apparent but w'as easily controlled by 
resumption of thiouracil 
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Ne was a man of 58 'with moderate thyrotoxicosis and a basal metabolic rate of 
only +25 He was treated with 0 6 to 04 gm of thiouracil daily for 31 days 
Intensive tlierapy was discontinued when the basal metabolic rate reached normal 
On a maintenance dose of 0 2 gm daily the rate continued to fall to — 18 Classical 
signs of myxedema were apparent by Ae sixtieth day of treatment when the choles- 
terol had risen to 372 mg per -cent The drug was then discontinued but signs and 
symptoms of hypothyroidism persisted For a time it was tliought that tlie drug might 
have permanently pre^ented the formation or mobilization of thyroxin After six 
months, however, the symptoms of myxedema gradually disappeared and the patient 
attained and maintained what appeared to be normal thyroid function It was of 
interest that again the level of cholesterol followed more closely tlie clinical sjmptoms 
tlian did tlie metabolic rate and that tlie cholesterol \alues attained normal levels 
before the basal metabolic rates 

Certain aspects of these cases were of special interest It was apparent 
that the onset of hypothyroidism was not dependent upon the initial degree 
of thyrotoxicosis The basal metabolic rates before treatment ranged in 
different patients between + 20 and +• 72 The development of myxedema 
did not indicate immunity to later relapse and it is notable tliat after with- 
drawal of the drug three of the six cases passed by imperceptible stages from 
clinically complete myxedema through the normal range to moderatelj severe 
hyperthyroidism Determinations of cholesterol m the serum were found 
to be of great value m predicting both the onset and the offset of myxedema 
In several instances they were shown to parallel the clinical picture more 
closely than did the basal metabolic rates The speed with whicli the edema 
and major clinical symptoms of hypothyroidism could develop was a matter 
of considerable surprise On two occasions patients who presented only 
doubtful or equivocal signs of diminished thyroid function became dramati- 
cally myxedematous within an interval of three weeks 


Table IV 

Thyroidectomy Following Thiouracil Treatment 


Piticnt 

Duration of 

Thiouracil 

Ircatmcnt 

Ren'on for Discon 
tinuing Thiouraal 

1 

Operative 

Procedure 

Outcome of 
Operation 

mm 

2 

Relapse following 
myxedema 
Toxicity « 

Uneventful 

Satisfactorj’ 


2 

Uneventful 

Satisfactory 

Pr 

6i 

Projected travel 
antliout adequate 
control 

Hemithj roidcctom> 

Satisfactory 

Ku 

10 

Toxicity 

Uneventful 

Parathj roid 
tetany 

S 

7 

Toxicity 

Uneventful 

Sausfaclory 

Be 

6i 

Projected traxcl 

Uneventful 

Satisfactory 


Thyi oidcctomics In the entire series there were 14 thyroidectomies 
Of these eight were performed either because of failure of the drug to benefit 
(Bn and Bu) or because of toxic reactions during intensne therapy The 
other operations were performed for a \arict) of reasons during the period 
of maintenance In table 4 the cau’ses of interruption are lifted It w ill be 
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noted that in three instances (Pe, Ku and SI) the operation became necessary 
because of toxic reactions whereas in the others it was chosen either because 
,of relapse (Bi) or because of projected travel which would prevent the pa- 
tient from receiving adequate medical supervision 

All patients were given iodine for a period of at least 10 days before 
operation No unusual surgical difficulties were encountered although sev- 
eral glands were vascular and relatively friable The postoperative course 
was uneventful and no patient presented evidence of thyroid storm One 
patient who had had three previous thyroidectomies developed parathyroid 
tetany several weeks after the operation 

Relapse during Treatment Two patients relapsed while on maintenance 
doses and in one of them increase in dosage to 0 6 gm daily for a period 
of 37 days was insufficient to restore satisfactory control The factors 
determining the relapse were not apparent in either case Variations in state 
weie encountered in many of the patients and on several occasions it was 
necessary to vary the dose of thiouracil from 0 1 to 0 2 gm to maintain an 
optimum state 

Withdrawal of Drug during Remission In 48 of the 87 patients ex- 
hibiting satisfactory remissions the drug has been discontinued The ex- 
perience of Astwood ’ led us to expect that remission of symptoms would not 
be maintained if thiouracil were withdrawn soon after normal conditions 
were attained It was planned, therefore, to continue thiouracil for a mini- 
mum of six months, from the time of its first exhibition or longer if the 
control seemed too precarious at the end of that time 


Table V 


Patient 

Reason for 
Stopping Treatment 

Length of 
Time Treated, 
Months 

Initial Basal 
Metabolic 
Rate 

Relapse 

Time of 
Relapse, 
Months 

Ne 

M 30 i-edeina 

2 

+25 

No 


B> 

Myxedema 

2 

+72 

Yes 

Immediate 

Ze 

Myxedema 

4 

+20 

No 

— 

Ga 

Myxedema 

4^ 

+54 


— 

Dr 

Not available'for 

3 

+25 

No 

— 


treatment 





Pe 

Not available for 

2 * 

+ 13 

Yes 

3 


treatment 


' 1 



Co 1 

Not available 

2 

+25 

Yes 

17 

Le 

Coronary accident 

2 

. +26 

No 


— 

She 

Pregnancy 

1 

+23 

No 


— 

Fr 

Pregnancy 

5 

+40 . 

No 


— 

Sm 

Condition justified 

5i 

+ 

Yes 

— 

Fa 

Condition justified 

5 

+ 10 

No 


Sii 

Condition justified 

3 

+36 

No 

— 


This intention could not be followed strictly in all cases and there were 
13 whose treatment was interrupted for one reason or another before six 
months had elapsed These cases are listed with some pertinent data in 
' table 5 
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It Will be noted that they include four of the five cases which developed 
myxedema Another patient (Dr) became too busy with her family to per- 
mit sufficient observation so therapy was discontinued without relapse at the 
end of the third month Another (Pe) absented himself because of mis- 
understood directions Another (Co) quit treatment after three months 
and was lost to Auew until 17 months later when she had developed a mod- 
erate relapse It is perhaps significant that this relapse followed a period of 
considerable distress when her parents took to drink, her child became ill, 
her sister developed Graves’ disease and her husband who had fallen in love 
with another girl asked for a divorce The drug was discontinued during a 
coronary occlusion m Le and was not started again because he never showed 
any tendency to relapse of thyrotoxicosis Treatment was withdrawn in 
patients (Sh and Fr) because of pregnancy This was done because animal 
experiments had indicated possible danger of tlie drug to the development of 
the fetus,® and in spite of clinical experience that thiouracil in pregnancy 
may not always be demonstrably harmful In three others (Sin, Ta, Sn) 
the condition was so satisfactory that a full six months treatment was not 
considered necessary 

Table VI 


Pnticnt 

Duration 
of Treat- 
ment, 
Months 

Reason for With- 
dratval of Drug 

Interval 

between 

Withdrawal 

and 

Relapse. 

Months 

^parent Exatms 
Cause of Rebpse 

Subsequent 

Course 

Bi 

2 

Myxedema 

1 

Bronchiectatic 

pneumonitis 

Subtotal thyroidec- 
tomy 

Sm 

Si 

Satisfactory 

state 

1 

Bronchiectatic 

pneumonitis 

Controlled by 
thiouracil 

Pc 

2 

Unavailable for 
treatment 

3 

None discovered 

Subtotal thyroidec- 
tomy 

Co 

2 

Unavailable for 
treatment 

17 

Family difficulties 

Still under trial with 
thiouracil 

Ba 

8 

Satisfactory 

state 

12 

Anxiety state 

Controlled by 
thiouraal 

SI 

7 

Toxic reaction 

1 

Anxietj state 

Subtotal thyroidcc- 

Br 

6i 

Satisfactory 

state 

4 

Psychological trauma 

to my 

Subtotal th j roidec- 
tomv' 

McA 

9 

Satisfactoiy 

state 

1 

Insccunty 

Controlled b> 
thiouracil 

Ku 

10 

Toxic reacUon 

1 

None discovered 

Subtotal th>roidcc- 

Be 

6i 

Myxedema 

1 

None discovered 

Controlled b> 
thiourtcil 

Coh 

rs** 

7 

j 

Satisfactor>’ 

state 

2 

Sudden ps>xhic trauma 

Controlled bv 
thiouracil ' 


Foi the whole series the longest time of ^\lthdra\\al without relapse has 
been 16 5 months In another case the inter\al has been 15 months wink 
in four others it has been more than 10 months The a\cragc time has 
been 61 months and onh six cases Iwe been obserxed for less than two 
months following the cessation of treatment 
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In this entire group of 48 there have been thus far only 11 relapses (22 9 
per cent) These are listed with some pertinent data in table 6 

Four of the relapses occurred in patients (Bi, Pe, Co, Sin) who had 
received the drug for less than six months One (Pe) had been treated with 
thiouracil for only two months Two (Bi and Sm) relapsed during an 
exacerbation of bronchiectasis Family difficulties, anxiety states or in- 
security may have contributed to several (Co, Ba, Pr, McA, SI) Relapses 
occurred m two patients (Kn and Be) who had had previous thyroidectomies 
and had previously shown marked tendency to recurrence of the thyrotoxic 
state The relapse of the last case deserves special mention because of the 
mechanisms it reveals 

Coh, a hard working florist, emotional, sensitive, and severely thyrotoxic, had 
been treated by thiouracil with great success He continued this treatment for seven 
months At the end of tins time his condition seemed to justify withdrawal of 
thiouracil For two months there was no sign of relapse Then one day, he was 
coming home from work when he saw a crowd gatliered near his house and heard the 
frantic cries of his young son Thinking that his boy had met with some fiightful 
accident he- ran to where tlie crowd was gathered, found that his own son was not 
injured but that a neighbor’s boy had suffered a compound fracture from being run 
over By an automobile He picked up the boy, earned him home, up two flights of 
stairs and stood by until the doctor came That night he could not sleep The fol- 
lowing day he was nervous and distraut When he presented himself -three weeks 
later he displayed all the evidences of a serious thyrotoxic relapse Use of thiouracil 
in doses of 02 gm without interruption of work permitted a satisfactory remission 
This was the nioie remarkable since it took place during the Christmas season when 
his work as a florist required long hours and arduous labor 

In observing patients following the withdrawal of therapy, it was often 
difficult to determine whether variations in mood and activity were indicative 
of relapse On several occasions there was strong temptation to start the 
drug again in patients who later had complete remission of all suspicious 
symptoms There can be little doubt that in thyrotoxic patients who have 
undergone remission following the use of thiouracil there is always the ten- 
dency to relapse 


Table VII 

Number of Cases Treated 100 

Unsatisfactory or quesUonable results 27 

Failed to respond 2 

Died of cardiac complications 3 

Treatment interrupted because of unfavorable reactions 12 

Relapse during tlierapy 4 

Unsatisfactory control during maintenance 2 

Treatment interrupted because of grow th of gland 1 

T reatment interrupted by choice of patient 3 

Satisfactory results s 73 

Satisfactory remission with continuance of therapy 36 

Continued remission after cessation of therapy 37 


Continued Maintenance Of the entire group there are 36 patients still 
under maintenance therapy Of these there are two whose treatment has 
been continued for 12 months and 18 months respectively because their re- 
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mission was precariously and imperfectly controlled The others have not 
yet completed six months of tlierapy 

Resume In table 7 there is presented a summary of results m tlie 100 
cases It will be seen that 73 of these are regarded as successful m the sense 
that remissions have continued during maintenance doses of the drug, or 
after the drug has been discontinued Twelve represent flat failures in 
that the drug either failed to act, relapse occurred during maintenance treat- 
ment or patients were not maintained in a satisfactory state The other 
cases designated as unsuccessful m table 7 are more difficult to assay in that 
they represent situations which may or may not have required discontinuance 
of drug and substitution of other therapy 

t 

Discussion 

Efficacy of Thwuracil In 73 of the 100 cases the drug has been suc- 
cessful in the sense that it has produced satisfactory remission for periods up 
to 21 months It has failed m 14 cases either because it did not control 
thyrotoxic symptoms or did not maintain the patient m a satisfactory con- 
dition During the course of treatment there were three deaths ostensibly 
from circulatory complications None of them could be fairly ascribed to 
the drug nor did it seem likely that the patients would have been saved by 
other methods of management The administration of the drug has been 
accompanied by 26 unfavorable reactions at least five of which can be at- 
tributed to toxic action of thiouracil 

With sudi a record it is appropriate to ask again whether the drug 
should be made generally available, whether it can be expected under anj 
circumstances to offer a permanent cure and to w^hat extent it ma)' be used 
as a substitute for surgical treatment Some of the data can be used m a 
partial answ^er 

Safely fo] Gcncial U^c The chief reason now recognized for withhold- 
ing thiouracil from general use is the danger of agranuloc) tosis Experi- 
ence of repoited cases has shown that the occurrence of this serious com- 
plication IS, Within the therapeutic range, not dependent upon the dosage of 
the drug but is more pioperly consideied as an idios)ncrasy or special sen- 
sitization Circulatory agranulocytosis may precede by several hours the 
development of any recognizable clinical symptoms and ma} occur so sud- 
denly that It cannot be forestalled even under the meticulous obscr\ation of 
a well conducted w'ard It appears, therefore, that the danger exists c\cn 
With the most careful management It is questionable w hethcr the incidence 
of intoxication is increased b) any except the most flagrant abuses Em- 
dence that this is true is furnished b) comparison of Williams’ results on 
ambulant patients With those we liaie obtained with a group, carefully 
guarded in a hospital ward It is not apparent that the greater ‘;iipcr\ ision 
resulted in fewer accidents or more fa\orablc therapeutic results 

One must recognize also that the drug has alrcacl} been extensn cl> dis- 
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tnbuted and has been used under widely variant. degrees of scrutiny with a 
resultant mortality which, Nthough deplorable, may be no higher than that 
incident to the best of other methods of treatment Arguments of this kind 
may justly be advanced m favor of acceptance and a moie general distribu- 
tion of the drug They must not, however, be used as an excuse for lax 
supervision of those who receive thiouracil Consideration of our patient 
Re demonstrates how urgent and how life saving early recognition and 
prompt treatment may be after agranulocytosis has developed 

Permanence of Remission Evidence is not yet sufficient to state 
whether thiouracil can cause permanent remission or cure of thyrotoxicosis 
In this series, it is significant that of 47 cases in which the drug was with- 
drawn for periods from one to 16 and one-half months after two to seven 
months of treatment there have been only 11 or 23 4 per cent of relapses 
All experience with thyrotoxicosis has indicated that those who have once 
had the disease have a constant oi intermittent tendency to relapse Al- 
though this generalization may apply to all thyrotoxic patients, the tendency 
has been so marked in a few that repeated thyroidectomy has become neces- 
sary Because the tendency to recurrence has been obvious, it is somewhat 
surprising that so crude a procedure as the removal of an entirely empiric 
amount of functioning thyroid tissue should so often accomplish satisfactory 
permanent control 

Since m patients treated with thiouracil no tissue is removed and since 
production of thyroxin commences soon after the drug is withdrawn one 
might predict almost immediate relapse when treatment is discontinued 
That this does not occur suggests the thesis that effective control of thyro- 
toxicosis may depend less upon removal of functioning tissue than upon the 
more or less prolonged mteri uption of functional distuibances and of vicious 
c) cles of reaction and behavior That the tendency to relapse persists after 
thiouracil treatment is attested by the 11 recurrences which we have ob- 
served at variable intervals after withdrawal of the drug In some of the 
initially more severe cases and particularly in those who had relapsed after 
pievious thyroidectomy recurrence of symptoms started almost as soon as 
treatment was stopped In other cases including some of apparent severity, 
relapse was delayed, in one instance as long as 17 months Such evidence as 
has been accumulated in our short series indicates that an important role in 
the timing or m the occurrence of relapse may be played by such factors as 
insecurity, anxiety states, violent psychic trauma and infection 

Thwuracil as a Substitute for Surgery It does not need to be empha- 
sized that any new remedy for thyrotoxicosis must be good to replace the 
accepted iodine preparation and operation where operative mortality in the 
best hands may approximate 1 per cent and Avhere a single thyroidectomy 
may accomplish control satisfactorily enough to avoid subsequent operations 
in possibly 85 per cent Actual relapse rate following surgery is unknown 
since many patients who have received thyroidectomy are seen only occa- 
sionalK thereafter In careful follow-up on small groups many minor and 
transient relapses are seen 
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While it IS too early to know whether mortality rate from the accidents 
' of thiouracil is as great as that consequent to the best surgery, it is safe to say 
that It has been less than the avei age mortality in th} roid surgery throughout 
the country In the 48 patients from whom thiouracil has been wlthdra^\n 
in this series, 76 per cent have not 3et relapsed It will be seen that this 
record approximates but does not equal that usuall}* claimed for surgery 

There are a number of i elative disadvantages in thiouracil therapy The 
period of intensive treatment wuth the drug is usually more time consuming 
In a few cases it approximates the month of treatment wdiich constitutes 
successful iodine preparation, operation and postoperative convalescence 
More often it requires betw'een 30 and 40 days and in a few' cases intfensn c 
treatment for two or three months may be necessar}' This is a matter of 
considerable consequence if the patient is to be hospitalized during intensive 
therapy If as appears possible from Williams’ expeiience'* thiouracil can 
be given with relative safety to ambulant patients, the matter is not of so 
much consequence 

It appears at present, how'e\er, that intensive treatment should be fol- 
low'cd b)' several and possibly by four or five months of maintenance therap} 
during which danger of toxicit) still looms as a rare but ominous hazard 
Such a course requires much more constant observation and careful scrutnij 
than does postoperative care It requires also a high degree of cooperation 
on the part of the patient, and this is maintained w ith increasing difficult} as 
the treatment is prolonged The complexity of life interposes many cir- 
cumstances such as emplo}nient, family duties and travel winch make exact 
control over long periods difficult or even impossible Also in }oung 
women pregnane} may interrupt the course of treatment befoie control or 
optimum effects hav'e been established 

Our own experience as well as that of the literature indicates that large 
nodular goiters respond less readily to thiouracil and that some of them are 
extremely resistant to treatment Tins fact as w ell as esthetic considerations 
and cancer control favor surgerv* as the treatment of choice in such cases 

On the other hand there would seem to be much evidence that mild and 
man} recurrent cases of thyrotoxicosis arc so easily brought under control 
by thiouracil that use of the drug constitutes the best solution Further- 
more there are not a few cases of Graves disease that because of cnculaton 
or other complications represent far too great* a risk to tempt the most 
courageous surgeon For such thiouracil constitutes a boon and a new hope 

Summary 

1 Report has been made of 100 cases of thv rotOMCo<5is treated with 
thiouracil Remission was induced in 87 

2 The drug exerted a beneficial influence on ciuaciatiou tremor, livpcr- 
kincsis and circulatory sv luptoiiis , on basal metabolic rate, clioloterol lev els 
and the creatine defect and on the tendency of thvrotoxic patients to lose 
nitrogen, calcium and phosphorus 
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3 Studies of cholesterol levels and the extent of creatine defect were 
found to be valuable aids in following the effects of the drug 

4 Protrusion of the eyeballs was not lessened but hd spasm, and lid lag 
were improved or controlled 

5 Benefit from thiouracil was often apparent m less than 10 days and 
normal conditions were usually attained within 40 days Factors tending to 
retard the rate of response were previous use of iodine and large nodular 
goiters 

6 Of the 100 cases, 73 were successful m the sense that they were main- 
tained in remission In 37 of the 73 the drug was withdrawn for two to 16 
and one-half months without relapse 

7 The drug failed to excite favorable response in two, permitted relapse 
during treatment m four and exerted unsatisfactory control in two 

8 There were three deaths from circulatory complications but none that 
could be justly ascribed to the action of the drug 

9 In 12 cases, unfavorable symptoms resulted in withdrawal of drug 
In five of these there seemed to be little doubt that the untoward symptoms 
were caused by the drug 

10 Two cases of agranulocytosis were encountered One was mild and 
transient , the other was severe and prolonged but recovered after seven days 
under the protective use of penicillin 

11 Thiouracil is deserving of more extended and more general trial 
Evaluation of its role as an alternative to surgical treatment awaits further 
clinical experience 
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HYPEROPHTHALMOPATHIC GRAVES’ DISEASE*^ 

By J H Means, M D , F A C P , Boston, Massachusetts 

My first job obviously must be to define, and defend, the somewhat mon- 
strous title of my paper The point is that an all inclusive term is needed to 
cover a spectrum of clinical pictures, probably of the same or similar etiology, 
which shade one into another I have used the term Graves’ disease for this 
purpose Toxic goiter mil not do because all the cases m the group are not 
toxic, noi do they all have goiters Nor will exophthalmic goiter fill,the bill 
for exophthalmos and related eye signs may be lacking 

Since the etiology of this disturbance is unknown, one is forced to resort 
to an eponym Historically Parry' is entitled to the honor, but Graves’ name 
IS more generally used and is more likely to be understood It should also be 
recognized in naming the malady that it is by no means merely a thyroid 
disease Rather is it to be looked upon as a widespread imbalance of some 
sort 111 which disorder of the thyroid is but one item Other endocrines than 
the tltyroid are involved, also the muscular, nervous, reticulo-endothelial, and 
hmphatic systems 

Now what of “hyperophthalmopathic” ^ The purpose heie is to deiise 
a term which will label adequately a subgroup mthm the general group 
covered by “Graves’ disease,’’ or, in other words, to define a variant from 
the more usual or classic picture of the malady The cases m question arc 
of course, those in which the ophthalmic phenomena o\ershadow the thyro- 
toxic, in w'hich, indeed, th) rotoxicosis may actually be absent ^ly col- 
leagues and I. being dissatisfied wuth any terms w’e could find in the litera- 
ture. have been groping for some years for something better “Hjper- 
ophthalmopathic” is the most recent result of this effort It is distressingly 
polysyllabic but seems at least to be clear and accurate Any ca'^c of Gra\cs’ 
disease may be “ophthalmic’’ or "ophthalmopathic,’’ but the ones m question 
are unusually badly off as to their e} es — ergo, “h} perophthalmopathic ’ The 
term is intended to ha\c no more separathe connotation tlian black measles 
or galloping consumption In Mcwing the whole spectrum of Gra\cs’ dis- 
ease one sees at one end cases wnth th) rotoxicosis and no c)c In^ol^cment 
and at the other (the hypcrophthalmopathic) e)e nnoKcmcnt and little or no 
th) rotoxicosis In between these extremes there are all sorts of intermediate 
t)pes It should be further noted that the type may ^a^) in the indnidual 
case What starts off as classic may later coinc to fall within the hyper- 
ophthalmopallnc category It might be more accurate to say the hyperoph- 
thalniopathic /j/mvr of Gra^es’ disease, rather th.in hy pcroplithalinopathic 
type 

*Rcccj\c<l for publication June 27 1945 

From the Tlnroid CIuuc of the Mas^adiuccUs Geiicnl Hospit.il Fivctl oti r. k-clurs 
skill ertd to tlic Filtiniorc Cit\ Mcslicil Socitti, December S, 1^44 
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The hyperophthalmic phase is most frequently seen after thyroidectomy, 
and one concludes under these circumstances that thyroidectomy had some- 
thing to do with initiating it, but it also may supervene m the patient with- 
out operation 

It also should be stressed that the hyperophthalmopathic phase is rela- 
tively more frequent in males than females To be sure, Graves’ disease 
in toto IS far more common in females, but among males with the disease, 
relatively more are in the hyperophthalmopathic phase than is the case in 
females 

Surveying then the several phases, or types, of Giaves’ disease, one may 
recognize, among others, the following 

I 

Classic Graves’ disease — that is to say, with ophthalmopathy, thyro- 
toxicosis and goiter 

Graves’ disease with thyrotoxicosis but no ophthalmopathy 

Hyperophthalmopathic Graves’ disease with — 

(n) Hyperthyroidism 
(&) Euthyroidism 
(c) Hypothyroidism 


Paiticularly interesting are the cases in which theie is eye involvement 
and seemingly nothing else In making diagnoses in cases falling within 
the area of Graves’ disease, I favor, at present, either preceding that eponym 
with a suitable adjective as “classic” or “hyperophthalmopathic,” or follow- 
ing It with a suitable descriptive phrase, such as “with severe thyrotoxicosis 
and minimal eye mvolveiiient ” There may be added also “acute," 
“chronic,” “fulminating,” or “recurrent” as indicated If one grades as 
to seventy either ophthalmopathy oi thyrotoxicosis from 0 to then 

one may say that any of the following con 
ally occurring Graves’ disease * 


Clcibbic '1 ype or Phase 


Graves’ Disease aithout Ophthalmopatliy 
Hyperophthalmopathic, Type or Phase 


lations may 

be found in natur- 
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From a classification point of view the eye signs themselves are very 
numerous Our major concern is witli Iheir significance, and particularly 
whether there is more than one etiological type of ophthalmopathy in Graves’ 

♦In tins connection it is interesting to go back to 1860 anti note that Holthousc, 
disaissing a case of C II Jones, ^ remarked that tlicrc arc three kinds of G^a^cs’ disease, 
one in which the goiter and propto-ns appear simultaneously, one in which the goiter pre- 
ccflcd the proplosis, and a third m w'hich the proptosis preceded the goiter He believed the 
proptosis due to cfTiision of blood or scrum inlo the orbit 
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disease For practical convenience let us group the ophthalmic phenomena 
as follows 

(cr) Those related to lid retraction 
W ide palpebral aperture 
Lid lag 

Staring or frightened expression 

Exophthalmos (some believe the wide separation of lids per se per- 
mits protrusion of the globes) 

(b) Those 1 elated to extrinsic muscle weakness 
Limitation of movement of eyeball, especially upward 
Diplopia 

Exophthalmos (in part probably due to weakness of the recti) 

(c) Those due to swelling 

Exophthalmos (clnefly due to swelling of orbital contents) 

Spelling of lids 

Swelling of conjunctivae (chemosis) 

As to the pathogenesis and etiologj' of the ophthalmopathy of Graves’ 
disease there has been speculation for more than two centuries ■’ ’’’ " 

The evidence available indicates that spelling of the orbital contents is a \ery 
important, if not the sole, factor concerned in proptosis of the globes 
Weakness of tlie rectus muscles probably also plays a part, and the wide 
separation of the lids likewise is belie\ed by some to be a factor 

That lid retraction plays more than an adjuvant role seems to me ^er\ 
doubtful Considerable degrees of lid retraction may occur m Graves’ 
disease witliout any proptosis On tlie mechanism of lid retraction there 
IS lack of agreement Pochin^^ considers it due to spasm of the levator 
palpebrae superibris, a striated muscle innervated by the oculomotor ner\c, 
and he believes that sympathetic overactivity has nothing to do with it 
Muhany,^- on the other hand, believes tliat lid retraction is due to spasm of 
Landstrom’s muscle, a smooth muscle innervated b> the sj-mpathetic Laiid- 
strom himself belie\ ed this muscle to be the cause of proptosis also, although 
the muscle lies mainlv in front of the globe 

The evidence that swelling of the orbital contents is the major factor in 
exophthalmos is overwhelming The questions are, what is the nature oi 
the sw'clling, and what causes it^ Many in\ cstigators ha\t considered 
edema of the entire orbital contents as chiefly responsible ’* Othcr- 
havc thought that swelling of the extrinsic muscles plajed the chief part ’* 

IP, =0 recent series of papers by Rundlc, \\’ilson and Pochin *- -* 

from the Westminster Hospital, London, make a strong argument for fat as 
the important item These imestigators succeeded in oblaimng complete 
dissections of the orbit at autopsy m 17 cases of Gra\es’ disease and m 12 
of them the}'' were able to make cxophthalmomctric measurements, both ante 
and post mortem This is an astounding achie\cmcnt It would be difiitult 
in this country these dajs to gain access to such a mass oi material 
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The chief point about the Westminster Hospital studies is that they show 
pretty conclusively that in the cases observed, orbital swelling was largely 
due to increase in fat This increase in fat was quantitatively greatest m 
the orbital fibro-fatty tissue of the orbit, but was relatively greatest in 
muscles especially the levator palpebrae superioris, which is, they believe, 
responsible for the lid retraction Rundle and Wilson further give rather 
convincing evidence that the bulging of the lids so commonly seen m Graves’ 
disease, and usually attiibuted to edema, is leally due to deposits of fat 
They point out that the swelling fails to pit on pressure as edema would, and 
instead is lumpy like fat These fat deposits they believe due to a protrusion 
of fat fiom the orbit If the muscles are strong and intraorbital pressure 
high, fat will ooze out about the eyeballs Rundle and Wilson minimize 
the role of edema, and perhaps rightly, insofar as the cases they studied are 
concerned They fuithermore make the following comments '‘Hertz, 
Means and Williams” “have developed tlie thesis that there are two dif- 
ferent types of Graves’ disease, the classical form and an ‘ophthalmopathic 
form ’ In the formei there is exophthalmos and lid lag, in the latter, oph- 
thalmoplegia and severe edema of the orbital and other tissues But their- 
theory is laigely based on a false premise, namely, that edema of the orbital 
tissues is the pioximate cause of the exophthalmos ” The last statement of 
Rundle and Wilson is unjustified Their series of cases, as far as one can 
judge from the lather scanty clinical data given, included none of what might 
properly be called malignant or progiessive, exophthalmos, tlie type in which 
edema, at least of some of the structures concerned, is unmistakable The 
conjunctivae in such cases aie often edematous, and various surgeons doing 
decompression operations on the orbits, have reported edema of tlie orbital 
tissue In the more malignant phases of the process swelling of the extrinsic 
muscles seems to be the chief factor involved in increasing the volume of 
oibital contents Under these circumstances the increased bulk of the 
muscles appears to be chiefly due to increased water content and lymphocytic 
infiltration''’’"® Fuithermore, regarding the question of accumulation of 
fat in the orbit versus that of water, it should be noted that a number of 
()bser\crs have mentioned the finding of edematous fat'’’“® 

'I'hc precise cause of the swelling m the ophthalmopathy of Giaves’ dis- 
ease has not been established u itli any degree of certainty It is abundantly 
evident, however, that the anterior pituitary has something to do with it 
Jmpressne exophthalmos has been pioduced in a wide range of vertebrate 
species b\ administration of anterior pituitaiy extracts, both m animals with 
thjroids intact, and in those which have been totally thyroidectomized 
Much point has been made m the liteiaturc of the great differences in the 
anatomy of the orbits m different species, and of the apparent differences m 
the ineclianism of the exophthalmos It is quite true that these differences 
exist For example, Albert, producing a very acute and marked type of 
exophthalmos in injections of anterior-pituitary extracts m the small fish 
fundulus, finds that the proptosis is caused by an effusion of fluid into 
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the orbit Upon witlidrawal of this fluid the exophthalmos disappears 
Dobyns,“® producing exophthalmos m guinea pigs, finds within a few hours 
of the administration of thyrotropic hormone, deposits of fat along the 
striations of the extrinsic muscle fibers of the orbit Later there is Zenker’s 
degeneration of muscle fibers and edematous swelling of the muscle 

In view of these differences it has been argued that the exophthalmos of 
animals has little or no bearing upon that found in human beings with 

- Graves’ disease But, contrarnvise, it has also been assumed that because 

'^exophthalmos has been produced by anterior pituitary extracts in animals, 

the exophthalmos of Graves’ disease is due to an excess of th}rotropin 
Neither of these conclusions is completely justified To my w^ay of thinking 
It IS very impressive that pituitary extracts produce exophthalmos in so 
divergent species as tliose of fish,-' ducks -® and guinea pigs ®‘’’ It 

IS also impressive that many bits of evidence favor the view' tliat tliere is 
hyperfunction of the anterior lobe in a human disease of which exophthal- 
mos is a frequent manifestation But w'hether the anterior pituitarj' agent 
involved is identical w'lth that w'hich exercises the tropic action on the thyroid 
parenchj'ma, or something else w'hich comes dow’ii in the same fraction, has 
not yet been determined 

The muscular invohement in Graves’ disease is very impressive It 

- may involve the entire voluntarj musculature, but usually produces its most 
conspicuous result in the eye muscles, because, as Pocliin put it, during a 
recent visit to our clinic, “the orbit is the best tambour m the bod} ’’ It 
would seem to be significant that tlic injections of pituitan extracts in 
animals produce changes both in the eye muscles and other skeletal muscles, 
tliat closely resemble those found in corresponding muscles in Graves’ disease 
of man 

The consequences of the ophthalmopathy of Graves’ disease, w'hen il 
enters what I ha^ e called the hyperophthalmopathic phase, exposure keratitis, 
comeal ulceration and scarring, ophthalmitis w'lth perhaps the loss of one or 
both ejes, are sufficient!} serious to make the solving of the problem of its 
pathogenesis one of great importance and urgency The lines of imcstig.i- 
tion W'hich seem promising, some of which we are following, are first to 
identify the pituitar} factor imohcd Is it th}rotropin or something re- 
lated to it^ Next to explore the mode of action of this agent on the tissues 
of the orbit, and factors which condition or inhibit its action There is con- 
siderable evidence that the action of tli}roid hormone antagoinrcs that of 
thjrotropin, and there is also the possibiht} that other substances exist winch 
arc antihormomc with respect to tlurotropin The presence of an excess 
of fat in the orbit indicates, of course a thorough stud} of the entire 
metabolism of fat in Gra\cs’ disease and experimental exophthalmos i,i ani- 
mals The ideal relief or cure of the condition will emerge from an under- 
standing of the fundamental jialhogcnesis nwohed. and will supplant the t^|vc 
of thcrafiy, large!} s}mptoniatic, which we arc obliged to use at present 
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The remainder of my time I will devote to the practical problems of 
diagnosis and treatment 

In diagnosis it is a question of recognizing the hyperophthalmopathic 
phase from the more classic phase This, as I have tried to indicate eailier, 
IS a matter of relative, not absolute, sepaiation The arguments of those 
who, like Mulvany,^“ believe that in hypertliyroidism there are two distinct 
types of exophthalmos, one of pituitary origin, one of some other origin, 
leave me unconvinced Mulvany separates “thyrotoxic exophthalmos” fiom 
“thyrotrophic exophthalmos” These would coriespond roughly to what I 
have called respectively the classic and hypeiophthalmopathic types of Graves’ 
disease But whereas Mulvany considers these etiologically distinct, I in- 
cline to the view that they are not, agreeing m that respect rather with Rundle 
and Wilson The chief reason for my so believing is that all gradations 
of clinical picture between the exti ernes can be found, and that often in the 
same patient one will find at one time the classic picture, at another the 
hyperophthalmopathic Mulvany’s theories also are at variance with Rundle 
and Pochm’s facts Mulvany, for example, states that there is no increase 
in bulk of orbital tissue iii the “thyrotoxic” type of exophthalmos, which 
instead he believes due chiefly to weakness of ocular muscles, whereas in 
“thyrotrophic exophthalmos” increased bulk of orbital contents, due largely 
to swelling of the muscles, is the mam factor But Rundle and Pochin 
proved that theic is increased volume of orbital contents in cases which seem 
clearly to belong to Mulvany’s thyrotoxic type It seems to me easy to 
believe that muscles which are swollen are also weak, and that most likely 
they were weak first, and later weak and swollen What is really needed 
to settle these points is a method for measuring mtraorbital pressure At 
the present time Dr David G Cogan and I are making preliminary experi- 
ments with such an instrument An efficient method for determining the 
titer of thyrotropin in the blood would also be of great value 

From the point of view of diagnosis then, as far as I am concerned, at 
the present time the problem is not one of distinguishing between etiologi- 
cally distinct types but of deciding m any given case of Graves’ disease 
whether the ophthalmopathy or the thyrotoxicosis constitutes the greater 
menace to the patient How to recognize the cases in which the eyes aic, 
or are likely latex to make particular trouble, is what needs to be determined 
As to the first, there is no real difficulty That the eyes present a disquieting 
picture and that the tin rotoxicosis is slight oi absent, is obvious The mani- 
festations vhich render the eye condition disquieting aie chiefly those le- 
flccting swelling and muscle in\olvement, namely, bulging of the lids, 
chcmosis of the conjunctiva, limitation of ocular movements, and subjec- 
tively diplopia These signs, in our experience, have more diagnostic sig- 
nificance with respect to the Inpcrophlhalmopathic phase than do mere 
proptosis or the signs related to hd retraction We have found, as have 
Rundle atui Wilson, ‘‘ that limitation of upward movement is the most im- 
pressive and probab!} tlic most significant of the muscle phenomena It is 
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wortliwhile to measure the eye movements in all directions from the straight 
forward axis Rundle and Wilson®® have devised an instrument for this 
purpose called the vertometer We have found, however, that the ordinary 
ophthalmologic perimeter serves \ery well With the patient’s head sta- 
tionary, he can be asked to follow with his ej'es a flash light which is moved 
along the arc of the perimeter When tlie corneal light reflex leaves the 
center of tlie pupil, the limit of mov^ement has been reached, and the angle 
can be read off m degrees 

The measurement of intraorbital pressure will also be important when it 
can be quantitated At present it can be only roughly approximated b> pal- 
pation One can get an impression of resiliency m the normal eye, or of 
doughy resistance m tlie hyperophthalmopathic eye of Graves’ disease by 
pushing tlie eyeball back manually with the lids closed 

A much more difficult diagnostic problem is that of recognizing in ad- 
vance cases 111 which the eyes are likely latei on to enter the hyperophthalnio- 
pathic phase — this with a view to prophylaxis Often of course it is im- 
possible, but one or two suggestive points can be mentioned For one thing, 
if the patient is a male, it should be recalled that he has a greater chance of 
going into the h}q)erophtlialniopathic phase than would a female The earlv 
occurrence of subjective ophthalmic sjinptoms should also suggest the pos- 
sibility of an impending liyperoplithalniopathic course Wc have found, for 
example, that patients who show this type often consult the ophthalmologist 
first, because their ejes constitute then sole complaint, whereas those des- 
tined to lull a classic course are apt to go directly to the physician for sjinp- 
lonis which can be attributed to thyrotoxicosis, and complain but little of c>c 
symptoms The early occurrence of cheinosis and injection of the con- 
junctivae, and of epiphora are suggestiv'e of the lij perophthalmopathic tvpe, 
whereas marked lid retraction phenomena with little or none of tlie phe- 
nomena due primaril) to sw elling, favor the classic type 

The iicatvicnt of the hv perophthalmopalhic tvpe may be divided into 
specific and symptomatic 

Perhaps deserving of greatest emphasis is a specific, jet negative, form 
of therapy, namely, the avoidance of thyroidectomy m cases in which the 
development of a hj’perophthalmopathic course is considered likely Cer- 
tainly enough cases follow this course postopcrativ cly to justifv the belief 
that the removal of the thyroid played an important part m initiating it 

Patients in whom thyrotoxicosis is slight do not need thyroidectomv 
for llicir tliyrotoxicosis, and it maj aggravate their eje involvement Under 
positive measures, more or less specific, wc may mention the administration 
of thyroid, irradiation of the pituitarj, and administration of substances 
antagonistic to tliyrotropin 

The administration of thvroid is based, of course, on the theorv that 
excess thyrotropic activitv is a major factor, and that tlij roid supprc^'^cs such 
action I have given thvroid to tolerance in a large number of cases, and 
cannot saj that it is productive of verv immediate or dramatic improvement 
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On the-other hand, over a long period of time in many of the cases so 
treated, the ophthalmopathy at least ceases to progiess, and in some there is 
slow improvement 

Ii radiation of the pituitaiy, in order to reduce its thyrotropic activity, 
we have tried in only one case In that one rapid and impressive improve- 
ment occurred, but it may not have been due to the treatment We have not 
used the method extensively because of fear of impairing otlier functions of 
the pituitary Thompson and Thompson,®^ however, have used it m 38 
cases of toxic goiter with fall m metabolism m 23 They do not state what 
the effects were on the condition of the eyes 

Antithyrotropic substances, for example, the serum of animals im- 
munized against thyrotropin, might neutralize circulating TSH, and if the 
substance plays a pait m the production of the ophthalmopathy, serve to 
counteract it Lerman is working on the possibility but has no results to 
report as yet The problem is to get a sufficiently pure thyrotropin 

In case of patients m whom ophthalmopathy and thyrotoxicosis are both 
severe, it is safer from the point of view of the ophthalmopathy to tieat 
the thyrotoxicosis by one of the non-operative methods, e g , by roentgen- 
ray or radioactive iodine These, being slower m action, may be kindlier 
to the eyes Drugs like thiouracil, m this regard, are probably to be classed 
with thyroidectomy They pioduce what has been called a medical thy- 
roidectomy, and are to be avoided for the same reasons as surgical thy- 
roidectomy 

Symptomatic treatment of the ophthalmopathy is of several sorts In 
the first place, the eyes must be adequately protected Drying of the coinea 
with resultant exposure keratitis is the diief danger Ulceration may follow 
and perforation Greasing the eyes at bedtime with plain vaseline, and 
perhaps keeping the lids closed with tape or bandages may be indicated 
Smoked glasses and goggles to keep dust out may also be useful in certain 
cases 

On the theory that edema of the oibital tissues plays a part, at least m 
some cases, w e have used various depleting measures, for example, diuretics 
3'lic 1 csults ha\ c not been convincing It is possible that some of the bene- 
ficial action of thyroid depends on its dmietic action, rather than on its 
pituitar\ inhibitoiy action There is one locally depleting procedure which 
rcalh seems effective This is one which some of oui patients discovered 
for theinsches and told us about, namely, sleeping with the head elevated as 
much as possible There seems definitely to be less swelling and feeling of 
tension in the ejes in the morning m the case of many patients who follow 
this practice 

\'arious measures have been aimed at improving the stiength or reduc- 
ing the swelling of the extrinsic muscles We have, for example, used pros- 
tigmine in six cases w’ith no obscrv'ablc benefit Roentgen-ray treatment 
to the retrobulbar portion of the orbits has also been tried in a number of 
cases with questionable benefit in a few The rationale of this therapy is 
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that the muscles are the seat of lymphocytic infiltration, whicli might be dis- 
pelled by roentgen-ray with consequent diminution in bulk, and perhaps im- 
provement m muscle tone 

Many surgical procedures from tarsorrhaphy to enucleation have been 
employed They are indicated only when the eye is m danger Tarsor- 
rhaphy for corneal ulceration has sometimes been worth A\hile, but the 
sutures are very apt to pull out In marked chemosis, swollen conjunctiva 
has sometimes been resected We have had no experience with this pro- 
cedure 111 our o\m clinic 

Decompression by one of several available methods is the most important 
surgical procedure®® It should only be used in progressive exophthalmos 
when tlie integrity of the cornea is threatened When \ision is lost and 
the eyeball is in danger of infection, enucleation is indicated This is the 
final operation of defeat 

In conclusion I will suggest that on the theoretical side studies of the 
action of pituitary extracts on the tissues of the orbit, of the rate of thyro- 
tropin manufacture, of antithyroti opic substances, and of orbital fat metab- 
olism are promising approaches to the underlying pathogenesis of the oph- 
thalmopathy 

On tlie practical side I would urge tliat an attempt be made to recognize 
when patients with Graves’ disease are in, or about to enter, the hyperoph- 
thalmopathic phase This is important because the indications for treatment 
are different from those m tlie classic case If recognized prior to thyroid- 
ectomy, this procedure should be avoided, and tliyrotoxicosis, if it requires 
any treatment, should be treated by a non-surgical metliod 

Otherwise the treatment of the ophthalmopathy should be protective 
and possibly specific by means of thyroid The surgical procedures should 
only be resorted to when cornea or eyeball is m danger 

It may be said in closing that in many instances o\ cr a period of months, 
or even years, there is a tendency to slow impro\ ement, or at least cessation 
of progression, so that one can treat these cases consen’atively and ex- 
pectantljf, provided they are kept under sufficient supennsion to detect mis- 
chief before it becomes irreversible 
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THE EFFECTS OF THIOURACIL ON THE 
THYROID GLAND* 

By John Wesley Shirer, M D , and Mortimer Cohen, M D , F A C P., 

Pittsburgh^ Pennsylvania 


Since Plummer ^ instituted the use of iodine m the preoperative prepara- 
tion of the thyrotoxic patient in 1923, little has been added to the manage- 
ment of thyroid disease except refinements of technic in the operative pro- 
cedures One of the most striking developments in the management of 
hyperthyroidism has come with the recent advances m chemotherapy Mac- 
Kenzie and MacKenzie," in 1943, showed that sulphonamide treated animals 
developed goiters and hypometabohsm Astwood ® sought a substance allied 
chemically to the sulphonamides which would be less toxic to human beings 
After experimentation, he chose thiourea and thiouracil as the chemicals of 
least toxicity He reported the clinical management of eight cases 

Since his report, thiouracil has been used almost entirely, and numerous 
articles, both clinical and experimental, have appeared m the literature In 
most of these papers, the authors consider thiouracil, administered over a 
long period of time, as a substitute for surgery in the treatment o,f hyper- 
thyroidism 

In this study, thiouracil has been used, not as a substitute for operation, 
but 111 the preparation of patients for operation as iodine is used and, there- 
fore, the thiouracil has been administered over a relatively short period of 
time In one exception, however, the drug was administered for seven 
months A few examples, including this exception, have been chosen to 
illustrate the effects of thiouracil on the histology of the thyroid gland 

Clinical and Histological Data 

7 Inouracil Prepaiation of a Thyi otoAic Pahent C G , a colored female, 31» years 
of age, was admitted to the Elizabeth Steel Magee Hospital on May 19, 1944 ’with 
the characteristic findings and symptoms of a diffuse toxic goiter of four months’ 
duration No iodine had been administered at any time and the basal metabolic rate 
on admission was + 53 per cent She was placed on thiouracil 0 2 gram, 1 1 d , for a 
total dosage of 6 6 grams Ihe basal metabolic rate dropped to 16 per cent and 
subtotal thyroidcctomj w'as performed ten dajs after starting the drug There was 
onh a modciate postoperati\ c reaction Foitj-six grams of the gland were removed 
It lacked the tjpical wet, \ascular, fii.iblc appearance seen grossly in other thiouracil 
treated glands Microscopically, this gland (figure 1) is one of the best examples of 
the changes induced bj the drug The acim arc often without lumina and the ones 
with lumina contain a small .iinount of stringy, scrum-like material Occasionally, 
Mnall compact particles of colloid are seen The cells arc tall. a\eraging 20 micra 

*Rcad at tjic Regional Meeting of the American College of Phjsicians, November 11, 

1944 

From the Departments of Surgcr> and Pathologj, The School of Medicine, Universit> 
of Pittclmrgh, and Tiie Elizabeth Steel Magee Hospital, Pitl<;burgh, Pennsjlvama 
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high, with pale cj'toplasm The nudei are vesicular and are toward the center of the 
cell, measuring as much as 10 micra in diameter The picture is tliat of marked 
hyperplasia 

Thwuracil Followed by Iodine Therapy tn a Patient Who Developed Toxic Mani- 
festations E M , a ^\hlte female, 39 years of age, was admitted on June 4, 1944 with 
a severe, diffuse toxic goiter Basal metabolic rate on admission was + 49 per cent 
There was a history of iodine administration one and a half years before admission, 



Fig 1 Tliiouracil effect on a toxic goiter The cells are tall and pale tlie nuclei arc 
large and toward the center of the cell The aani arc small and empty Two small dark 
staining masses of inspissated colloid arc seen X 135 


when the diagrnosis was first made No iodine tlierapj had been used immediately 
before admission Thiouracil, 0 2 gram, t id, was gnen for nine dajs for a total of 
5 4 grains, when, because of an exacerbation of all the Inpertlijroid s>inptoms as- 
sociated with a diffuse macular rash, temperature ele\ation and nausea, the thiouracil 
was stopped After a sharp drop in temperature and disappearance of the toxic 
sjmptoms, the drug was again started f^^c dajs later Almost iminediatelj tliere was 
a return of the toxic sjniptoms, with temperature elciation, marked acceleration of 
pulse, excitement, nausea and the macular rash Basal metabolic rate at this time 
was reported as +70 per cent The drug was again stopped, and Lugol's solution 
was started mm XV, tid Four dajs later, the basal metabolic rate was +25 per 
cent A subtotal thj roidectomj was performed eight dajs after stopping the thiou- 
racil, and the gland remoted was mirkcdlj \ascular, \erj friable, and weighed 39 
grams Postoperatix c course was rather slormj, requiring sccondirj closing of the 
wound because of uncontrolled oozing from the cut surface of the ghnd Micro- 
scopicallj (figure 2) most of the acini arc distended with colloid which is separatctl 
from the cells in a droplet-like arrangement of clear spaces The cells are not so tall 
as the cells in the thiouracil prepared gland and the nuclei are at the base of the cells 
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The microscopic appearance of this gland is typical of tlie imolution changes seen in 
toxic goiter after iodine therapy 

Compat tson of lodme Prepared Lobe and TJiiouracil Prepared Lobe tn the Same 
Patients (1) V E Y, a white female, 25 years of age, was admitted on October 
27, 1943 because of residual hypertlijToidism complicated b}' congenital heart disease 
She had been operated upon in 1940 for an acute diffuse toxic goiter Basal metabolic 
rate on the present admission was +18 per cent Thiouracil, 0 2 gram, tid, was 
gi\en for 10 days, then increased to 02 gram five times daily Operation was per- 
formed 28 days after tliiouracil was started, a total of 24 grams having been given 



Fig 4 The appearance of tlic gland after thiouracil preparation This lobe is from 
the same patient illustrated in figure 3, remoicd three jears later because of residual h>pcr- 
th> roidisin X 135 


The thjroid tissue rcmoied weighed 7 grams and was \erj friable and bled quite 
freel} Postoperatne com alcscence was uneientful Baial metabolic rate on dis- 
cliarge from the ho5pit.il w as +1 per cent The gland prepared w itli iodine and 
rcmoied in 1940 (figure 3) shows marked hjpcrplasia w'lth acini containing a stnngj 
granular colloid The cells are tall and infolded with small nuclei toward the center 
of the cell The portion of gland renlo^cd in 1943 following thiouracil preparation 
(figure 4) resembles the t^plcal thiouracil prepared ^land shown m figure 1 so closch 
that it is almost impossible to distinguish between them Notice, again, the simll 
acini, absence of colloid, tall cells pale c\toplasnt, nuclei in centers of the cells, and 
the small tight masses of colloid 

(2) H D , a white female agea 44 was first admitted on September 10, 194 ^ with 
a diagnosis of pericardial efiiision and diffuse toxic goiter Basal metabolic rate- 
ranged from + 60 per cent to + 40 per cent Operation was deferral bcearsc of the 
recent pericardial cfliision Patient was rcadmittea siv months later at v liiUi time 
the basal metabolic rates were +84 per cent and +51 per cent She was prepared 



794 ‘ 


JOHN WESLEY SHIRER AND MORTIMER COHEN 


with Lugol’s solution nun XV, 1 1 d , and a left lobectomy was performed 28 days 
later with a moderately severe reaction Twenty-one grams of gland were lemoved 
The patient was readmitted to the hospital for final lobectomy four montlis later 
The basal metabolm rate was -f 35 per cent and the*, patient had regained 20 poimds 
in weight She was placed on 0 1 gram of thiouracil, six times daily, for 16 days, 
receiving a total of 96 grams At the second lobectomy 16 grams' were removed v 
The tissue was pink, watery and friable and there was considerable oozing of blood at 
operation Convalescence was complicated by a marked tliermal response of 103“ 
to 105“, F in the first tliree postoperative days The basal metabolic rate, on dis- 
charge, was — 4 per cent, 11 days after final lobectomy , 

The lobe removed after iodine preparation varied in its histological appearance 
The area photographed (figuie 5) shows hyperplastic acini distended witli colloid 



Fig 5 A small area of toxic goiter after iodine therapy The infolding and papillary 
arrangement are suggestive of tumor X 115 


The histology of the lobe removed after thiouracil prepaiation is even more variable 
than the iodine prepared lobe It seems, at first glance, that the thiouracil had no 
effect on this gland and the appearance is not that of hyperplasia , in fact, the picture 
(figure 6) IS tliat seen in simple colloid goiter However, with further search, small 
patches of lyperplasia were found scattered through the gland and in these patches 
the characteristics of the thiouracil effect were seen 

Thiouracil Therapy for Seven Months B M , a white male 67 years of age, was 
admitted in July 1943 with a diagnosis of diffuse toxic goiter and a left lobectomy 
uas performed following preparation with Lugol's solution Four months later, 
No\ ember 9, 1943, the patient was admitted again for lobectomy Thiouracil> 0 2 
gram, tid, was started and increased to 0 2 gram five times daily, three days later, 
and furtlier increased in another three days to 0 2 gram six times daily A final 
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Fig 6 Simple colloid goiter unaffected by thiouracil X 115 



Fig 7 Patclii ardutccture m an old toxic goiter after '•cicn montlis of 
thiouricil llitrapj X 135 
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lobectomy was attempted one month later after a total dose of 28 8 grams of thiouracil 
had been given The patient’s condition became alarming after tlie initial skin in- 
cision was made and the operation was stopped He was discharged from the hospital 
in four days on 02 gram of thiouracil, tid This medication was continued until 
readmission to the hospital seven months later because of peisistence of his symptoms 
Basal metabolic rate, however, was — 3 per cent and — 4 per cent on consecutive days 
Final lobectomy was completed without difficulty three days after admission, and 36 
grams of gland were removed This patient had a total dosage of 135 0 grams of 
thiouracil over a period of seven months Basal metabolic rate on discharge was 
+ 8 per cent In this case the microscopic appearance was at variance with the clini- 



Fic 8 Toxic goiter resembling involution following iodine This patient was treated 
with thiouracil for 19 dajs before thyroidectomy, but had been on iodine for many months 
before thiouracil was given X 135 

cal findings and, also, with the microscopic findings m other glands treated with thiou- 
racil Small and large acini are seen, none of them definitely hyperplastic (figure 7) 
Most of them contain colloid 

Thiouracil Treated Gland vi a Patient on Prolonged Iodine Therapy K H , 
a white male 44 \ears of age, was admitted on November 14, 1943 with a diagnosis 
of rcairrenl diffuse toxic goiter This patient had been operated upon by one of us 
(J "W- S ) in April 1937 for diffuse toxic goiter He was quite well following the 
first operation, except at periods each >car a\hcn he suffered from ragweed allerg> 
(hay fe\cr) Recurrence of the allergic condition required the administration of 
Lugol’s solution m order to control loss of weight and tachjeardia The period 
immcdiateh before admission, concurrent with his hay fever, w-as attended by marked 
exaggeration of ins thjroid svmptoms and enlargement of the gland itself lie had 
been tal ing ifylinc up until the time of his admission in the form of Lugol’s solution 
mm V, tid with no benefit Thiouracil, 02 gram, was administered five times 



EFFECTS OF THIOURACIL ON THYROID GLAND 


797 


daily for seven days The dose was increased to 0 2 grain six times dad> for an 
additional 12 days The total dose of tliiouracil was 21 4 grams over a period of 19 
days, after which subtotal tliyroidectomy was performed The basal metabolic rate 
was + 28 per cent At operation tlie gland was friable and bled freely, and 36 grams 
were removed Postoperative course was stormj with a thermal response to 105 3" F , 
and secondary closure of the wound was necessary because of excessive oozing from 
the gland 

The iodine treated portion, removed in 1937, was extremely hyperplastic The 
portion removed in 1943 illustrates the lack of tliiouracil effect in a gland treated witli 
iodine o\er a long period (figure 8) In fact, it can serve as a good example of an 
iodine treated toxic gland, with in\ olution The cells are moderatelj tall and most of 
the acini contain colloid Comparison with figure 1 reieals the absence here of tlie 
hyperplasia seen in the tjTJical tliiouracil treated gland 

Discussion 

Tliiouracil, when not toxic to the individual, will control clinical h}'per- 
thyroidisni in tlie operated as well as in the unoperated patient In most 
cases, the tliiouracil treated gland offers greater technical difficulties to the 
surgeon because of the increased vascularity and friability' of the gland In 
addition, the very toxic patient prepared for operation with tliiouracil may 
have a stormy postoperative course, at times bordering on thyroid crisis 

The individual dosage and the length of time of administration have 
varied widely m the cases studied It would appear that if tliiouracil is to 
be used in preparation for operation, standards must be set up to determine 
nlien the patient is ready for operation It is evident that the standards 
used for iodine prepared patients are not suitable for patients piepared with 
tliiouracil It IS our opinion that iodine still is the drug of choice in the 
preparation of the thyrotoxic patient for operation 

Histologically, the human thyroid gland remoied after preparation with 
tliiouracil IS markedly hyperplastic It resembles closely the glands in ex- 
perimental animals after administration of sulfaguanidine and thiourea as 
shon 11 111 the illustrations by ^lacKenzie and MacKenzie ® The cells arc 
tall, liaie pale, finch granular cytoplasm with large nuclei occupying the 
center of the cells The acini have small lumina and, at times, papillary in- 
folding IS seen The colloid content is scarce, although some of the acini 
contain a thin stringy colloid Occasionally', a small bit of deeply staining 
material is seen resembling inspissated colloid Thin nailed blood sinuses 
often traverse the gland Degeneration sometimes occurs in areas where the 
cell outlines are distorted and the cytoplasm takes on a deeper stain Small 
islands of h'mphocytes may be seen Lymph follicles arc seldom seen al- 
though Means'* and his group show sucli an example after 17 days of 
therapy' 

Graham® pointed out that the tliiouracil treated gland rcctmbkd the 
gland in hy*perthy roidisni before the use of iodine and stated further that the 
gland in endemic goiter al«!o approxiinatcd the appearance of the tlimuracil 
treated gland Figure 9 is a pliotoniicrograpli of an untreated toxic goiter 
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removed in 1918 The hyperplasia is striking and the Itimina contain very 
little colloid The cells, however, are not as tall nor are they as granular 
as the cells in the thiouracil gland Compare with figures 1 and 4 

The length of time the drug is used seems to affect the histologic ap- 
pearance of the gland In this senes all but one were treated over a short 
period of time, 28 days or less, and the description of tlie thiouracil treated 
gland IS based on the appearance of the gland tissue removed after a rela- 



Tig 9 Diffuse toxic goiter remoAcd in 1918 before the days of iodine therapy X 135 


ti\ cly short time treatment The one exception was a man* treated for seven 
months and the appearance of the gland, figure 7, differs considerably. 
There are many acini widely distended with colloid, taking on the appearance 
of the gland undergoing niNohition However, there arc areas where the 
acini in small patches fit the description of the thiouracil treated gland 

The patchy distribution of the thiouracil effect may, at first glance, be 
confusing In figure 6 there is no evidence of hyperplasia The photo- 
micrograph might well be that of a simple colloid goiter Although most 
of the gl.ind had this appeal ance, small scattered patches did show hyper- 
plasia It seems that the drug has little effect on the histology of colloid 
goiter and acts onl> on those portions of the gland that are hyperplastic at 
the beginning 

When iodine is gi\cn, follo\Mng thiouracil, as in the case that developed 
tc'MC S}mptoms, illustrated h} figure 2, the appearance approaches that of 
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the iodine prepared gland This patient received tlie drug for nine days fol- 
lowed by a five day rest period and eight days of Lugol’s solution before 
thyroidectomy It might be said that thiouracil was not gi\en over a long 
enough period Astwood ® observed a latent period of one or two weeks 
before the effects of the drug were noticed On tlie other hand, figure 1 
was made from the gland of a patient who was on thiouracil for 10 days 
only before thyroidectomy and the illustration is one of the best examples of 
thiouracil effect Therefore, in this case (figure 2) at least, iodine quickly 
o\ ercame the changes produced by thiouracil 

Similar masking is shown in the case of the man given thiouracil after 
prolonged iodine therapy EAcn though he was given thiouracil for 19 da>s, 
the appearance was still that of the iodine prepared gland (figure 8) and the 
thiouracil effect was not seen histologically 

It IS important in attempting to interpret confusing findings in thyroid 
pathology to remember that it is not alwajs possible to correlate clinical and 
pathologic pictures This fact is ably discussed by Graham ® and illustrated 
by a diagram at the end of his article 

Summary 

The thyroid gland iemo\cd after preparation with thiouracil is red, moist 
and friable and offers gieatei technical difficulties to the surgeon than the 
iodine prepared gland In some indn iduals, thiouracil is toxic Some verj 
sick patients may ha\e a stormy postoperatne course Iodine, therefore, 
seems to be the drug of choice, thus far, in the preparation of th}rotoxic 
patients for operation 

The InstologA' of the thiouracil treated gland show's marked hyperplasia 
with tall pale cells and large nuclei tow'ard the center of the cell Colloid is 
piactically absent The picture resembles the histology' of the toxic goiter 
before the day s of iodine preparation Iodine administered either before or 
after thiouracil seems to mask the picture of hyperplasia seen when thiouracil 
IS used alone 

Thiouracil iii tins stud> was supplied through the gcnerositj of the Lcdtrk I-aboralorits, 
Inc, under the trade name “Deracil ’ 
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TREATMENT OF POSTPNEUMONIC THORACIC 
EMPYEMA WITH SULFONAMIDES, PENI- 
CILLIN AND REPEATED 
THORACENTESES 

By Allen I Josey, Lt Colonel, FA CP, John W Trenis, Majoi, 

F A C P , and Walter F Kammer, Major, M C , A U S , 

S pi mg field, Missouri 

The principles to be considered in the tieatment of pleural empyema are 
twofqld, sterilization of the exudate within the pleural space and obliteration 
of this space by reexpansion of the lung Where this can be accomplished 
without the development of dense pleural adhesions the early recovery of the 
patient without any permanent respiratory limitation is enhanced In most 
standard treatises on the tieatment of postpneumonic empyema thoracos- 
tom} , preferably with rib resection, is emphasized Since Graham and the 
Empyema Commission^ m 1918 demonstrated the importance of delaying 
operation until the pleural exudate had become thickened, open thoracostomy 
has been highly successful Some disadvantages to thoracostomy, howevei , 
do exist Osteomyelitis of a rib, delayed oi incomplete leexpansion of the 
lung necessitating secondary operations eithei on the rib cage or in the na- 
ture of a decortication of the lung, pericarditis, broncho-pleural-cutaneous 
fistula and metastatic abscess are not infrequent complications and aie the 
cause of a small but definite moitality rate The principle of allowing the 
exudate to become thickened succeeded in lowering the high moitality rate 
attendant in operating upon postpneumonic empyema by awaiting the foima- 
tion of adhesions This prevented acute changes of pressure within the 
thorax which produced such occurrences as mediastinal shift and pulmonaiy 
edema However, m allowing the exudate to become thickened and pleuial 
adhesions to form, the seed was laid for the development of adhesions of the 
visceral pleura which in some instances precluded a proper reexpansion of the 
imoKed lung Nevertheless, this principle in the surgical treatment of post- 
pneumonic empyema proAcd to be sufficiently satisfactory for it to remain 
as the guiding dictum in the treatment of empyema up to this time 

Continuous closed intercostal suction or tidal drainage has been ad- 
\ocated and successfully used in numbers of instances This proceduie 
has certain definite disadvantages and there does not seem to be any real 
agreement on the technic or apparatus that is most efifectivc ^ Ap- 
' parcnlly it is most difficult to continue any type of closed intei costal diainage 
over a period longer than two or three weeks without leakage around the 
tube, de\elopincnt of secondary infection and pyopneumothorax and in a 
great many cases treated in this manner secondary nb resection was found 
to be necessary. 

• Received for publication June 20, 1945 

From tl’c Medical Service, 0’Rt.ilf> General Hospital 
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The use of simple multiple aspirations offeied little hope for cure, al- 
though it had been used occasionally with success,® until the advent of sulfon- 
amides With the use of these drugs to sterilize the pleural exudate re- 
peated thoracenteses could then be utilized as a hopeful procedure With 
the advent of penicillin another powerful antibiotic has been added to our 
armamentarium By 1940 several cases treated with sulfonamides and 
multiple aspirations w'ere reported in the literature, and in 1941 Keefer and 
his associates® m a study of hemolytic streptococcus pneumonia and em- 
pyema reported the recovery of four cases of streptococcus empj ema by the 
use of sulfonamides and multiple thoracenteses without operation 

About this time it became evident to many surgeons and it was reported 
in the literature by Lanman and Heyl ^ and also by Bur ford and Blades ® 
that in cases of pneumonia treated by sulfonamide therapy, m which the 
sulfonamides had been continued follo\ving the development of emp) ema, the 
pleural exudate was quite different m character from that seen m post- 
pneumonic empyema observed before sulfonamide therapy came into use 
Lanman and Heyl thought that the pus w'as thickened and more tenacious 
Burford and Blades pointed out that the clinical course of the empyema w'as 
considerably modified, that the pleural exudate took a longer time to become 
sufficiently thickened to attempt surgical drainage, and that there was a 
tendency to multiple loculation w'lthin the pleural space These latter sur- 
geons thought it advisable to discontinue the use of sulfonamides when an 
empyema developed during the course of a pneumonia These changes 
observed in the pleural exudate in empyema caused a certain amount of 
hesitancy'and mdecisivencss in the minds of a number of surgeons Whereas 
in the past the proper point in the course of the disease to select for surgical 
intervention had been well recognized, some confusion as to the proper 
method of handling postpneumonic empyema m sulfonamide treated cases 
began to develop Without aii}' specific reference it appeared that some 
physicians thought that sterilization without complete e\acuation of the 
pleural exudate w as sufficient for a cure 

The purpose of tins report is to relate the experiences and to draw cer- 
tain conclusions incurred with the handling of 14 cases of postpneumonic 
pleural emp} ema All cases were treated wnth sulfonamides and repeated 
thoracenteses, and in addition three cases received penicillin During the 
year 1942 we began to recene in this general hospital a group of cases ot 
postpneumonic empyema treated at \arious station hospitals m this Scr\icc 
Command All of these cases had had sulfonamide therapy and one or more 
thoracenteses before admission here Ow'ing to the fact that these cases 
were treated m diflferent hospitals and no standard method of thcrap) had 
bcai initiated, thc\ presented \ arsing clinical pictures On admission to 
this hospital se\cn of these cases presented the picture of an empieiua m 
W'luch the pleural space had been sterilized but considerable exudatt re- 
mained In three cases no free cxiulatc was present m the pleural '■jiacc and 
only thickened pleura remained None of these cases was ?cutcl\ ill and 
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we determined to try the effect of repeated thoracenteses with the results 
as outlined in the following case reports Eaily in the course of this period 
of time two cases of acute empyema weie admitted from station hospitals 
and as our experience at that time was limited tliey were tiansf erred to the 
surgical service for treatment Later four cases of acute thoracic post- 
pneumonic empyema developed on our own service and weie tieated with 
available antibiotic drugs and repeated thoracenteses 

Case Reports 

Case 1, aged 22, developed lobar pneumonia on the left, was admitted to a station 
hospital April 11, 1942, and was placed on sulfathiazole tlierap> On April 24 he 
developed an empyema on the left, and on April 29 about 300 c c of greenish, rela- 
tively thin fluid were aspirated A short chain stieptococcus was found on smear but 
did not grow out on culture His temperature which had been elevated to about 102° 
F fell to below 100° F following thoracentesis On May 1, 50 c c of exudate were 
aspirated He was received at O’Reilly General Hospital May 14, and on May 22, 150 
cc of thin fluid which was sterile on culture were removed by thoracentesis By the 
first w’eck in June he became completely afebrile, began to gam weight, and became 
ambulatory By June 25 a roentgenogram showed only slight thickening of the pleura 
on that side He was returned to limited dutj because of previously existing bronchial 
asthma on November 23, 1942 

Case 2, aged 21, developed a lobar pneumonia on the left and was admitted to a 
station hospital ^larch 17, 1942 where he was placed 6n sulfathiazole and later sulfa- 
diazine therapj About April 26 he de\ eloped an empyema on the left and on April 
29, 300 cc of seropurulent fluid w^ere removed by thoracentesis Cultuie showed a 
nonhemol>tic streptococcus Following this thoracentesis his temperature fell from 
the lc\el of about 102° F to below 100° F until May 7 wdien it rose to 103° F He 
was transferred to O’Reilly General Hospital May 14, and on May 16, 375 cc of a 
jellow', somewhat thick seropurulent sterile fluid were aspirated On May 19 his chest 
was again tapped and cloud) sterile fluid wdiich was definitely thinner in character 
was removed Ihe temperature then fell to below 100° F, by June 13 the tempera- 
ture returned to a normal level, and b) June 26 he became ambulatory A final roent- 
genogram taken September 3 showed only minimal pleural thickening, and he re- 
turned to full dut) October 26, 1942 

Case 2, aged 37, dc^ eloped scarlet fever March 17, 1942 ,ind w'as admitted to a 
station ho'pital on that date On March 26 he developed pnciimoni.i in tlic left side 
and was placed on sul fathia/olc tlierap) On April 11 he de\eloptd p)iexia for 11 
da)s and conlunicd to run a low’-gradc fever following that On June 1 a localized 
arta of cmjwema was found and on June 9 a thoracentesis produced 150 cc of )cllow 
pus whicli *:liowcfl pneiimocoLcus and staph) lococcus on culture On June 19 thora- 
centesis w’as done, and 150 c c of pus were evacuated He continued to be febrile 
and on June 25 was received at O’ReiH) General Hospital Repeated thoiacenlcses 
were done, which )ieldcd on June 29, 875 cc of sterile purulent fluid, Ttil) 3, 1,000 
cc of sterile purulent fluid, Jul) 9, 575 cc of sterile thin fluid, July 13, 14 cc of 
sliglitl) thiclcr fluid and on JiiK 15, 80 cc of a moderately thick fluid Small 
amounts of s ihne were u«ed to irrigate the pleural space on June 29 and Jul) 3 Bv 
Jul) 17 his temperature fell to below 100° F , became normal on Jul) 27, and re- 
nt lined so At this tune he began to gam weight and shortly thereafter became 
ambulator) A roemgermgram taVen August 12 sliowcd moderate pleural thickening 
and he returnetl to full dut) Xovemlicr 6, 1942 
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I If, I RoLiiiPcnoRnms of cisc 3 (left, June 26, 1942, right, October 6, 1942) Onset of empyema about April 11, 1942 Five 
ihor iccntc«cs were done between June 26 and July IS, 1942 The last roentgenogram showed only a moderate degree of thickened 
plctir.i 
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Case 4j aged 30, developed a lobar pneumonia on tlie right, was admitted to a 
station hospital on April 13, 1942 where he was placed on sulfatliiazole therapy On 
April 27 he developed an empyema on the right side and on April 30, 500 c c of a 
turbid fluid, which contained a beta hemolytic streptococcus and staphylococcus on 
culture, were removed by thoracentesis On May 1, 850 c c and on May 5, 825 c c 
of a turbid seropurulent fluid were evacuated On May 13, 600 c c of a thinner fluid 
were obtained by thoracentesis Culture reports were not available for these latter 
three fluids On June 9, 720 cc of a relatively thick, sterile, purulent fluid were 
aspirated Again on June 12, 210 c c of a thinner fluid and on July 2, 350 c c of a 
seropurulent sterile fluid were obtained The patient was acutely ill and had tempera- 
ture as high as 103 8“ F between April 27 and 30, following which his temperature 
fell to below 100“ F , and after May 18 his temperature became normal and remained 
so When he was received at O’Reilly General Hospital July 24, there was evidence 
of thickened pleura at the right base but no free fluid was found He soon became 
ambulatory and began to gain weight A roentgenogram taken December 12 showed 
only slight residual thickened pleura, and he returned to full duty December 31, 1942 
Case 5, aged 34, developed pneumonia and was admitted to a station hospital 
December 31, 1942 He was placed on sulfathiazole therapy which he received inter- 
mittently Date of onset of the empyema could not be exactly determined, but on 
January 29, 1943, 75 cc of a seropurulent sterile fluid were obtained by thoiacentesis 
from the left chest' Again on March 4, 100 cc of a similar fluid weie obtained 
Ihe patient had intermittent fever as high as 101“ F until February 6, 1943 when it 
fell and remained normal aftei Febiuary 10 He continued to have fluid in the 
chest and was admitted to O’Reilly General Hospital March 20, 1944 On April 5, 
30 cc of a sterile rather thick fluid weie evacuated by thoracentesis and on April 16, 
75 c c of a similar fluid were obtained The fluid on these two taps was rather thick 
and a small amount of saline was used to irrigate the pleural space On April 21, 
125 cc and April 23, 150 cc of a thinner sterile fluid were aspirated During this 
period he remained afebrile and soon became ambulatory By Api il 31 a i oentgeno- 
gr.iin showed only moderate pleural thickening and on June 6 this was minimal in 
amount He was returned to limited serMce because of a polyglandulai dysfunction 
on July 24, 1943 

Case 6, aged 25, dc\ eloped an atypical pneumonia and w’as admitted to a station 
hospital January 25, 1943 The course of his illness was not serious until on February 
1 he developed an empyema on the right and his temperature rose to 105“ F On 
February 3, 500 cc of a thin brown fluid containing 98,500 wdiite blood cells per 
cii mm and a beta hemolytic streptococcus were ciacuated He w^as placed on sulfa- 
thia/olc therapy on that date On February 4, 500 c c of a thin seropurulent fluid 
were obtained and on February 5, 800 cc, February 6, 350 cc, February 7, 150 cc, 
and April 10, 100 cc of a thin sterile fluid were evacuated 'Jhis patient was \cry 
.icutely ill at the onset of the cnipy ema and had a stormy course w itli a bacteremia, a 
positi\c blood ailture for beta hemolytic streptococcus on Febiuary' 3 and Febiuary 4, 
acute nephritis and a se^e^c anemia with hemoglobin of 33 per cent However, fol- 
lowing repeated thoracenteses his temperature fell to a lower level and patient began 
to show clmicil nnproicment In addition to the usual supportive tliciapy this 
patieiP rcccucd seieml transfusions The patient continued to have fluid in the 
pleural sp-ice and was reccued at O'Reilly General Hospital May 1, 1943 On May 
3, 150 cc of a thin brown ‘•tcrile fluid containing 1950 cells of which 48 per cent were 
ncutrophilts vtre evacuated by thoracentesis On May S, 100 tc and on May 8, 130 
cc of a similar fluid but containing only ISO white blood cells per tu min were rt- 
inovtd Hioraccntc^ts wtre conlimicd, yielding May 12, 150 ct, May IS, 450 cc, 
May 17, 310 cc, May 21, 325 cc, May 27, 225 cc and lunc 4, 180 cc Following 
these repeated thorr'Ccnte;e-, or thin sterile fluid the patient showed further clinical 
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2 RoeiitBtnoRrains of case S (left, Marcli 31, 1943, right, July 17 , 1943) Onset of empyema about January 25, 1943 Four thoracen- 
tc'ts were ilonc between April 5, 1943 ami April 23, 1943 The last roentgenogram showed a minimal amount of pleural thickening 
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improvement and by June 10 was afebrile, asymptomatic and ambulatory Roentgeno- 
gram taken July 23 showed a moderate degree of residual thickened pleura He 
returned to full duty August 6, 1943 

Case 7 , aged 20, was admitted to a station hospital May 6, 1943 with what was 
apparently an acute upper respiratorj' infection and developed a lobar pneumonia on 
the left side on May 13, at which time sulfonamide therapy was begun On May 18 
he developed an empyema on the left On May 25, 40 c c of a viscid sterile fluid con- 
taining 3,050 white blood cells per cu mm witfi 100 per cent neutrophiles were evacu- 
ated by thoracentesis His temperature which had been elevated to around 102° F 
promptly fell to 100° F A considerable amount of fluid remained in the chest, but 
the patient remained lelatively, asymptomatic until in August his tempeiatuie again 
became ele\ated to as high as 102° F for a peiiod of about a week He was admitted 
to O’Reilly General Hospital August 26, 1943 and was placed on sulfadiazine therapy 
On September 2, 450 cc of steiile seropurulent fluid were evacuated On September 
8, 450 cc and on September 19, 150 cc of a thinner steiile fluid were obtained 
Shortly thereaftei he became afebrile and ambulatory and on November 4 a loent- 
genogram showed only model ate pleural thickening He was returned to temporary 
limited duty December 4, 1943 with the expectation that he would revert to full duty 
within a period of three months 

Case 8, aged 35, was admitted to a station hospital December 27, 1943 with what 
was appaiently an acute uppei respiratory infection, and developed an atypical pneu- 
monia January 19, 1944 He received sulfonamides interinittentlj and on February 
4, 1944 he de\ eloped an empjema on the right and had an intermittent elevation of 
temperature as high as 102° F , but usually below 100° F On March 9, 20 c c of a 
thick green pus containing a type XII pneumococcus was evacuated by thoracentesis 
from the right chest The temperature retuined to normal and on March 23 he was 
recened at O’Reilly General Hospital at which time he was afebrile and ambulatory. 
Examination demonstrated that there was no free fluid present in the chest but only 
some thickening of the pleura which showed considerable clearing by i oentgcnogram 
on April 28 He w'as returned to limited duty on May 17, 1944 wnth the expectation 
that he would reiert to full duty within a period of thiee months 

Case 9, aged 18, de\ eloped scarlet fevei and was admitted to a station hospital 
January 10, 1944 During tlie couise of scarlet fever he developed bilateral broncho- 
pneumonia for w’hich sulfonamide w'.is prescribed, but on Januaiy 19 he developed 
empjema in the left chest On Jaiuiarv 20, 650 cc of seropurulent fluid with specific 
graMty of 1 020, showung beta hcmohtic sti eptococcus on culture, were e\.icuated by 
thoracentesis On Januaiy 22, 360 cc, January 23, 690 cc, J.inuarj 26, 120 cc of 
sterile fluid were aspirated Following initial thoracentesis the temperature dropped 
to 100° r or below, and bj Fcbniary 9 it became normal He was leceived at 
O’KciIlj General Hospital ^^arcll 30, 1944 Examination at th.it time showed only 
a •'light .iniount of thickened pleura and he was placed on an ambulatoiy icgimcii and 
rt turned to full duts Mas 9, 1944 

C'lifi 10, aged 19 de\ eloped .it\]>ical pneumonia and was admitted to a station hos- 
pit.d Fehfii.irj 6, 1944 On rcbiuirj 25 he dexelopcd an cmpjem.i on the left and 
w.is »-t*irtcfl on siiltadnyinc whieh w.is continued until ^^a^eh 4 On Februarj 28, 
*•00 cc of turbid fluid v Inch •'howed a beta heinolslic sircptococcus on eiiltiirc W'cre 
e\acinted by a-.pir.ttion troin the left chest On March 1 he was started on iienicillin 
intranu’jrulnrU and ofintimicd until March 15 On March 2 a small amount of turbid 
fluid CO,,' vining beta hemol\ti< «;trciitocorcus was aspiratid and 10,000 Oxford units 
of penitiOm wire inji ted into the left pleural spice On March 5 ind on March 7 
nn-ptcifnd .tr.''’tn “v of •'•cnle fluid were evaluated fro*n the left ihe-'t Following 
ibis lit:»- .'Krurui m hi- tcrnjhTalure fell to lielow 100= I , and bec,ime tiorm.d after 
M-»rcb 16 iho p'>Mcnt was \rr> acutelv til for about a v cel and in addition to the 
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usual supportive treatment he received three blood transfusions He was received 
at O’Reilly General Hospital April 3, 1944 at which time he was ambulatory and 
afebrile, and roentgenogram of the diest showed only minimal amount of pleural 
thickening He returned to full duty May 30, 1944 

Case llj aged 21, was admitted to 0’Redl> General Hospital from the command 
March 28, 1944 with atypical pneumonia He was placed on sulfadiazine therapj. 



Fig S Temperature cur\c of case 13 Onset of cnip>enia April 16, 1945 


I but on April 2 he developed an enipjcnia on the left side On April 4, 75 c c of sterile 
‘ scropurulent fluid containing 6,400 white blood cells per cu miii were e\acuated from 

S the left cliest On April 8, 20 cc of a thinner sterile fluid were aspirated, and the 
I’’ temperature returned to a nornnl le\el He became ambulatory, and on April 14 a 
I roentgenogram of the chest showed only minimal pleural thickening which cleared 
f almost entirely by April 21, and he returned to duty April 30, 1944 

Casi 12, aged 25, a sailor on furlough was admitted October 9, 1944 to O Reilly 
, General Hospital with t\pc II pneumonia of the left lower lolie He was placed on 

ff 
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sulfadiazine for five days and his temperature returned to nonnal level within 24 
hours, but there was a slow resolution of the pneumonic process On November 10, 
1944 he developed an empyema on the left side and sulfonamide therapy was again 
started On November 13, 800 cc of a cloudy sterile seropurulent fluid containing 
5,600 white blood cells per cu mm and having a specific gravity of 1 023 were obtained 
by thoracentesis from the left cliest On November 14, 750 cc, November 15, 500 



I'K. 6 Tcinpe-aturc cur\c of c'i«ic 14 Onset of unpjema April 17, 1945 Temperature 

remained normal after April 22, 1915 

cc, Novcinber 16, 250 c,c , of thin, cloinU, sterile fluid were aspirated His tcin- 
jTcrattirc v as elcealttl ottlj sh^hilj {nr three da\s with the empjema lie w'as nc\cr 
acutch ill, he became ambulators ibout December 1, 1944 and returned to a furlough 
vtaiiis Dtcemlier 8, 1944 

IS. aged 10, deselojicil scirlct fever while on furlough on April 10, 1915 
and SMS p’aced on *mil! dojcs of sulfadiarinc On April 16 he became acuttl> ill 
with ssmpVi.iK of acute pu’monars infeaion and was admitted to O'Roills General 
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Hospital April 17 On admission he was severely ill with temperature 102“ F, pulse 
160, respirations SO, deep cyanosis and considerable dehydration He w'as found to 
ha^e bilateral bronchopneumonia and empyema on the left and was immediately 
placed in an oxj-^gen tent Intravenous sulfadiazine and intramuscular penicillin 
therapy w'ere initiated A tlioracentesis was promptly done and 1,000 c c of a turbid 
brownish fluid with specific gravity of 1 022 were obtained This fluid contained 
13,750 white blood cells per cu mm with 99 per cent neutrophiles and beta hemoljlic 
streptococcus was found on culture For^ thousand units of penicillin were instilled 
into the pleural space On April 18, 250 cc of a lighter colored sterile fluid witli 
speciflc gra\ity of 1020 and containing 11,000 wdiite blood cells per cu mm w'ere 
obtained, and again 40,000 units of penicillin were instilled into Uie pleural cavity 
Further thoracenteses were done with the following results April 20, less than 10 cc , 
April 23, 160 c c of a thin sterile fluid with specific gra\ itj' of 1 015 and 3,300 wdiite 
blood cells per cu mm , April 28, 35 c c of browm sterile fluid wutli specific grai itj 
of 1 022 , April 30, 30 c c , May 4, 40 c c , May' 10, 30 c c The fluid obtained on the 
last three taps contained some blood and increased numbers of white blood cells and 
the specific gravity was as high as 1 030 Promptly following the first tlioracentesis 
there was marked clinical improvement w'lth considerable clearing of the cyanosis and 
reduction of the temperature, pulse and respiratory' rate By April 22 tlie temperature 
fdl to belo\Y 100“ F , tlie patient began to regain his appetite and strength, and by 
April 29 the temperature fell to normal Penicillin was discontinued and he was al- 
low'ed out of bed on May 9 Sulfadiazine was continued until May 15 On May 15 
roentgenogram of the chest showed only moderate residual pleural thickening on tlie 
left On May 18 temperature rose to 103“ F for 12 hours and the patjent had what 
w'as probably a mild recrudescence of tlie pneumonia Sulfadiazine was again gnen, 
and he became asymptomatic after 48 hours 

Case 14, aged 27, was originally admitted to this general hospital March 10, 1945 
because of repeated attacks of left hemiparesis The neurological service determined 
that he had an intracerebral aneurysm, and ligation of the right common carotid 
artery was done March 29 Three days later he de\ eloped pneumonia at the right 
base with later imohement of the left low'er lobe He was placed on sulfonamide 
therapy and on April 11 intramuscular penicillin therapy was begun On April 18 
he de\ eloped an empyema on the right and on April 19, 450 cc of sterile sero- 
sanguineous fluid w'ere aspirated This fluid contained 8,350 w-liitc blood cells w'lth 
85 per cent neutrophiles per cu mm , and had a specific gra\ it> of 1 OIS On April 
19, 450 cc of a similar sterile fluid w'eie aspirated, April 21, 600 cc of a similar 
fluid containing 2 250 white blood cells per cu mm, April 22, 600 cc of a similar 
fluid, and on April 23 a thinner fluid containing practically no while blood cells was 
obtained by tlioracentesis Furtlier attempts at aspiration failed to produce any' fluid 
On April 20 the patient’s temperature fell to below' 100“ F , and b\ April 29 it be- 
came normal Penicillin was continued until May 8 and sulfadiazine continued until 
May 14 On May 11 roentgenogram show’ed cMdencc of a moderate amount of 
thickened pleura and an eleiated diaphragm on the right side By May 15 the pa- 
tient was asymptomatic as far as the chest was concernetl and was trmsferred back 
to the care of the neurosurgical sers ice 

Discussion 

It appears from our experience that postpneumome e’lnpjema, when the 
infecting organism is a pneumococcus, staphylococcus or streptococcus, can 
be successfully treated by the use of sulfonamides, penicillin and repented 
thoracenteses Sulfonamides alone when gi\en by mouth or intra\ cnously 
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tions Our experience with penicillin has been limited to three cases (10, 
13, 14), but in one case (10) the pleural exudate was not sterilized after five 
days on sulfonamide and rapidly became sterile after intrapleural injection 
of penicillin It certainly appears that it Avould be advisable, where the 
effecting organism is suspected of being penicillin sensitive, to instill that 
drug into the pleuial space until the exudate becomes sterile Whether 
further injections are advisable may be questionable, as it is possible that 
the drug may have an irritating effect on the pleura as it apparently does on 
the meninges ® In none of our cases was sulfonamide used locally It is 
most important that the initial thoracentesis be done early in the course of 
empyema whether the disease accompanies or follows the preceding pneu- 
monia Every attempt should be made completely to evacuate the pleural 
space initially as far as practicable Amounts up to 1000 c c can be re- 
moved with safety, but generally if the taps are done promptly considerably 
less fluid will be obtained Thoracentesis with complete evacuation of the 
exudate should be lepeated at frequent intervals of one or more days as the 
exudate reforms and should be continued until no further fluid is found. 
Complete examination, including smear, culture, cell count and specific 
gravity, should be made on each specimen Although small amounts of 
sterile serous fluid may be reabsorbed, the lemoval of all such fluid as far 
as practicable enhances the convalescence of the patient and decreases the 
formation of pleural adhesions All means available should be used ac- 
curately to locate any pleural exudate Careful physical examination, roent- 
genograms with the usual technic and the Potter-Bucky technic, fluoroscopic 
examination and exploratory aspirations all have their usage Thoracentesis 
should be done ith the usual precautions by a closed method Replacement 
of rcnlo^cd fluid with air w'as not done in our cases, but on several occasions 
small amounts of air inadvertently escaped into the pleural sjiacc without 
an} dclctciious results Where small amounts of thin fluid remain in the 
pleural space the careful injection of about 25 c c of air may be of aid in 
localizing ail} remaining fluid 

Admitting that 14 cases is a small series upon which to base any definite 
conclusions, the course of these cases, and others reported m the literature, 
has led us to the belief that a procedure different from the generally accepted 
surgical method of handling iiostpncumonic empyema should be considered 
In addition to the four cases reported In Keefer and his associates,® Blades 
and his cf>-w orkers in a recent report of 24 cases of thoracic empyema 
found that three cases were appareiitl} cured by the use of repeated thora- 
centeses without thoracostoni} These latter authors were of the opinion 
that if thoracenteses harl been more assiduously cinjiloyed a greater number 
of their cases would ha\c rccoccred without operation Our recommenda- 
tion is tlial PC'.! pneumonic tnqncma caused In organisms susceptible to 
sulfoiiamidt and penicillin iherap} should be treated by the continued use of 
these drugs and early and fre<jiieml\ n {Hated thoracentesc'. until no further 
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exudate is present in the pleural space The exudate should not be allowed 
to form thick pus Where such procedures can be successfully carried out 
thoracostomy should not be necessary In certain instances the pleural 
exudate may be encapsulated in an area which precludes safe and adequate 
drainage by thoracentesis and in such cases the surgical approach would be 
necessary 

Summary 

1 Fourteen cases of postpneumomc thoracic empyema were successfully 
treated without complication by the use of sulfonamides, penicillin and 
multiple thoracenteses 

2 When thoracentesis was done early in the course of the empyema 
and was frequently repeated the pleural exudate, which was rapidly sterilized, 
became less purulent and more serous in character and could be completely 
e\acuated 

3 From these clinical obsen^ations we feel that this method should be 
routinely applied m postpneumomc empyema The previously accepted 
procedure of allowing the pleural exudate to become thickened and per- 
forming a thoracostomy should be applied only when thoracentesis cannot be 
safely used because of the location of the exudate or where the infecting 
organism is resistant to sulfonamides and penicillin 
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THE EARLY DIAGNOSIS OF FILARIASIS AND 
CERTAIN SUGGESTIONS RELATIVE TO 
CAUSE OF SYMPTOMS * 

By W E Leede, Major, MC, A U S , and Allen I Josey, Lt. Col , 
MC, A U S , F A C P , S/J/ mg field, Missouri 

Filariasis has long been characterized by the physical findings of ele- 
phantiasis, lymphadenitis, marked physical deformity, and by the demonstra- 
tion of microfilariae on blood smear These features are indicative of a 
“late stage” of filariasis The military necessity for occupation of filarial 
endemic areas has afforded an apportunity to study the “early stages” of 
filariasis The sj'iidrome of early filariasis has been outlined by Wartman 
and King,^ and by various medical officers who have recently returned from 
the area in which filariasis is endemic Since September of 1943, we have 
had an opportunity to study the “early stages” of filariasis All patients 
included in this survey came from islands in the South Pacific areas on which 
filariasis was known to be endemic both from a clinical examination of the 
natnes and by demonstration of microfilariae in the blood smear of these 
natives It will be shown that by careful review of symptoms, physical ex- 
amination, and laboratory findings, it is possible to make a definite diagnosis 
of filariasis prior to the development of the formerly accepted criteria foi 
this diagnosis 

The patients considered in this study arc a group of 100 soldiers evac- 
uated from w'ldeh scpaiatcd areas in the Soullnvest Pacific The average 
age of the group was 26 6 }ears The average time spent in endemic areas 
prior to the development of symptoms of filariasis w'as 13 3 months The 
number of months from the tune of entry into the endemic areas to our 
ob‘.ervation was 16 3 months Our period of observation averaged 7 3 
weeks 

In tstablishing the diagnosis of filariasis, the following factors w'cre con- 
sidered (I) The residence and length of stay m areas where filariasis is 
known to be present; (2) the history of symptoms associated w-itli the earl} 
vtagc" of the disease, (3) the clinical findings, (4) the results of local reac- 
tions to skin tests performed w'llh filarial antigens, and (5) the clinical 
course subsequent to the onset of symptoms It is felt that these cases W'cre 
without doubt indiiiduals who harbored the filarial parasite However, m 
but two of our cases were microfilariae demonstrated on blood smear In 
other soldiers evacuated from the same areas and with the same s}mptoms. 
the adult worm hafi been demon'.tratcd in biopsies performed elsewhere 
('U'artmari aiut King ' } Of pnrtuular interest is the fact that the chain of 
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symptoms will vary from area to area, and that in many cases the subjective 
symptoms were rather marked although the physical findings were rather 
meager The reverse was also found to be true - Unless one is familiar 
with the syndrome of "early filariasis,” a great many of these cases would 
in all probability be considered to be functional in origin The existence of 
a skin test which has a fairly high degree of specificity is an added objective 
aid in the diagnosis 

Symptoms 

The earliest symptom in the usual case of filariasis is pain m the scrotal 
area which is characterized by a feeling of weight and a dull, aching sen- 
sation localized to the testicles or to the structures immediately above the 
testicles Frequently associated are symptoms of nausea, anorexia, and of 
deep-seated, generalized aches and pains in the back, arms, and legs The 
pain in the legs is commonly found to follow the adductor canal That in 
the arms is more generalized and has no characteristic distribution Back- 
ache IS predominantly lumbar in location 

Table I 

SiTOptoms and Historj’ of 


S>mptom 

% of Occufrencc 

Lymphadenitis 

63 

Swelling in scrotum 

61 

Pain in testicles 

50 

Generalized aches and pains 

42 

Nausea and anorexia 

35 

Pam in arms and legs 

26 

Lethargy, malaise, and fatigability 

22 

Lymphangitis 

19 

Symptoms with work 

15 


Coincident with these symptoms, the individual will, frequently observe 
the development of a rather generalized Ij-mphadenopathy and palpable 
swelling of the scrotal contents Lethargy, fatigability, and an increase of 
all the symptoms on exertion are frequently noted Lymphangitis is a com- 
mon occurrence, but was present in only 19 per cent of this senes It is of 
particular interest to note that in certain areas the individuars first a\\arc- 
ness of systemic disease is the accidental finding of an enlargement of the 
scrotal contents The subjective symptoms are prone to de^elop suddenly, 
are mild to moderate in se\ erily, and arc subject to remissions and exacerba- 
tions The frequency of occurrence of symptoms is noted in table 1 

Physical Findings 

Our evaluations of the frequency of \ariou'> findings must be interprctcil 
in the light of the fact that physical findings in carlj filariasis arc not con- 
stant It has frequently been noted during our period of ob‘;cr\ation that 
hmph nodes maj* ^ar} remarkably m size and that an aciiieh cnlargcfl 
gland may dimmish m size m a few ueck'; Like\MSC, tliese patients fre- 
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quently stated that the degree of funicular enlargement had been much 
greater at some time in the past The lymph node involvement was primarily 
axillary, cersncal, and epitrochlear Inguinal lymphadenopathy was usually 
discounted unless unquestionably enlarged, as the same degree of l^rniph- 
adenopathy m this area is frequently to be observed in soldiers returning 
from tropical service. Lymphadenopathy has not infrequently been found 
in such unusual areas as the antecubital space and in the intercostal spaces 
low in the midaxillarj^ line, the latter having been proved by biopsy The 
finding of enlarged epitrochlear glands is especially significant The glands 
arc firm, discrete, and characteristically somewhat tender to pressure Ex- 
amination of the scrotal contents may reveal a large firm tender testicle or 
thickening of the epididymis or enlargement of the funiculus The latter may 
present the physical findings of a varicocele with soft, dilated, easily movable 
veins or an inseparable thickening of all structures of the spermatic cord. 
Funiculitis IS one of the most permanent of all physical findings Whenever 
involvement of this structure had been noted at some time in the past, ab- 


Table II 

Clinical Findings on Our E\aminaUon 

l'indmg<; 

L> mpiiadcnopathy 
* FuniculiUs 
Orchitis 
Local edema 
Lymphangitis 


% of Occurrence 

92 

77 

20 

7 

4 


normality uas still obvious on our examination This, however, was not 
true with respect to lymph node invohcmcnt Lymphangitis was infrequent 
in our experience One individual, however, experienced repeated bouts of 
lymphangili*: Each episode was confined to the same aiea in the foicaim 
and was associated uilh fever and systemic symptoms which would disap- 
pear completely uilhin a week The frequency of occurrence of physical 
findings is noted in table 2 

* 

Lahouatouy Examination 


Xo eharacleristic abnormalities uerc noted on routine laboratory cx- 
amm.ition Kosinoiihilia was not noted Microfilariae were demonstrated 
once m our hospjtal in an indiMdual uho had lived for years in an endemic 
/nru in clnldlmod In another patient, microfilariae ueic demonstrated in 
an ourseas hospital Dr John BoriccMch of the National Institute of 
Hcahh, Bethc^dn, Maryl.ind, demonstrated to us the use of a skin tc^t and 
furni'-lKd filarial antigens for the skin testing of all these ])alients A de- 
tailed description of the «:kiii test, its limitations and specificity will appear 
presently in a paper b> Dr. Bo/j(,c\ich The materials used for the testing 
Acre a 1 8(K>0 diluliori oi antigen prepared from the hor'-c filarial worm and 
the dog h'tnrt worm Both a dog and a hor«.e protein control as well as a 
saline contred vere ti^-ed In (he pre-ent ^fries, 88 per cent showed positi\c 
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skm reactions whereas 12 per cent w'ere negative Controlled studies in 49 
normal non-allergic individuals who had not been in endemic zones indicated 
the occurrence of approximately 10 per cent false positive reactions Studies 
on 50 allergic individuals from the northern United States without tropical 
service revealed the presence of 14 per cent false positives These figures 
compare favorably wuth those reported by Wartman and King^ (90 per 
cent positive in known cases of filariasis and 10 5 per cent positives in con- 
trols) and of those of Bozicevich (to be published) 

Progress and Course or Disease 

At the time of admission, most of these soldiers w ere relatively sjmiptom 
free Some complained of generalized adies and pains, persistence of 
fatigue, and discomfort in the testicular and funicular structures The ma- 
jority of these patients were transferred to a reconditioning unit w'here ap- 
proximately 25 per cent complained of increased pain and discomfort in 
direct proportion to the severity of physical activity of the training It was 
found that hot show'ers and high enMronmental temperatures frequently 
caused a transitory exacerbation of sjTnptoms In a few' individuals definite 
changes in physical findings w'ere observed One soldier carried a heavy 
barracks bag approximately one-third of a mile and complained of sharp pain 
m the funicular area Within a matter of four hours the funicular struc- 
tures had trebled their size, w'ere tense, and exquisitely tender This sub- 
sided to the previous level within five days of bed rest In se\cral others 
unquestionable enlargement of Ijmph nodes occurred following physical 
activity' In general, how’ever, continued physical training o^er a period 
of three to four weeks resulted in progressively fewer complaints Altliough 
periodic recurrences of systemic sjmptoms w'ere noted, these became less 
severe 

Considerations Regarding the Mechanism Responsible for 

Symptoms 

The exact anatomical and physiological basis for production of sjnip- 
toms IS unknown! Mechanical blockage by the parasite undoubtcdh is a 
prominent factor in the late and irreversible stages of the disease The 
rapid appearance and subsidence of limiphangilis, Ijnnphadenitis, and funi- 
cular enlargement suggests a less permanent and more rcadiK rc\crsiblc 
cause In this connection, an inflammatory or an allergic response bears 
consideration In the earlj* cases the former has not been demonstrated 
In this study there ha\ e been several factors suggesting that these respon«:cs 
may be allergic in their origin This was first brought to our attention by 
the occurience of a cjclically recurring ertthcina in an indiMdual, who 
following intraderinal skin test with the hor'se antigen, presented an er\thc- 
inatous reaction m the skin test site each afternoon for a period of five da>s 
This same occurience although less intense and lacking in periodicil\ has 
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been noted in several other patients -In one individual this occurred over 
a period of several weeks Certain tj^ies of filanasis are characterized by 
the periodicity of appearance of microfilariae in the blood stream These 
observations suggested that periodically there existed in the circulating blood 
a material to which the skin test area had been sensitized This suggested 
an Arthus type of reaction to a circulating antigen It is not difficult to 
assume that a similar reaction might well occur in internal organs or in glands 
or in funicular structures and be responsible for both symptoms and physical 
findings The skin test itself appears to be a measure of local sensitivity to 
tissues sensitized by the filarial antigen. Allergic responses in geneial are 
characteristically sudden in onset, frequently lapid in subsidence with com- 
plete or almost complete reversibility of local tissue changes After repeated 
allergic insults a particular tissue may show residual inflammatory infiltration 
and fibrosis The evanescent nature of the initial symptoms, the occasional 
rapid appearance and disappearance of physical findings, the occurrence of 
symptoms under activity when microfilariae might mechanically be dis- 
charged from the parent worm and the reported occurrence of eosinophiha 
during acute exacerbations suggest that these may well be on an allergic 
basis Were mechanical blockage of lymph channels responsible for these 
symptoms, such transient and reversible reactions would not be expected 
It has been quite uell established b}^ Wartnian, King and others that an acute 
p>ogenic process is not present in these early cases and it would, therefore, 
appear that an allergic response to the filarial antigen may be responsible for 
many of the symptoms and physical findings of early filanasis 

Discussion 

There is no one constant chain of symptoms by which the diagnosis of 
filanasis can be made There is considerable variability m these initial symp- 
toms depending upon the area in which infection takes place In certain 
areas the disease is ushered in by a \aricty of complaints including lethargy, 
fatigability, generali/cd aches and pains, anorexia, and digestive disturbances, 
whereas in other areas a few' hundred miles aw^ay, these symptoms are con- 
spicuous l)> their absence, and the first indication of disease is the accidental 
finding of a funicular enlargement. In general, however, the followdiig may 
be considered as the a^er.lge clinical history and physical findings After 
a ficriod of appro\imatcl> one year in an endemic zone the individual is likely 
to e\j>tricuce nuld, gcncrah/cd aches and pains, testicular pains, malaise, 
and stslennc s\inptoms of an infection, and at about the same time, a more 
or less generalized 1) mphadenopathy and a funiciihlis w ill be obsersed The 
octurreiue of Ijmpliangilis is of great diagnostic importanec, but is fre- 
ipicntK absent. The incubation period in our stnes varied from two to 22 
months rnd i= umlouhttdl> related tn the densju of filarial infestation in the 
a»’ea and to tltc degree of nocturnal C'posure to mosquito bites, q'his was 
s<<»fsd to vary rorjcid' rnbh on difitrent islaiuK, but was relativth constant 
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on any one particular island The fact that microfilariae are infrequently 
found m the blood stream of these soldiers is not surprising, as Byrd and St 
Amant® in a survey of the native population in American Samoa state tliat 
microfilariae are rarely found in the blood stream under five years of age, 
and that advanced physical findings of filanasis rarely develop before the 
twentieth year of life We have examined a group of individuals who have 
spent considerable time in filarial areas and who were evacuated to the United 
States for reasons other than filanasis These examinations and skin tests 
have been entirely negative suggesting that they either escaped the infection 
entirely or were so minimally infected that neither clinical symptoms and 
physical findings, nor cutaneous hypersensitivity could develop The fact 
that once removed from an endemic area these soldiers do not experience 
frequent recurrence of symptoms and further that tliey showed regression 
and not progression of physical findings indicated that reinfection and prob- 
ably also density of infection influences the time of occurrence, the severitj' 
and extent of symptoms and physical findings, and the clinical course of the 
disease The life span of the adult worm and the length of survival of 
microfilariae are unknown These undoubtedly have a rather definite limit 
of survival and it is reasonable to expect that in the course of time and m the 
absence of reinfection the symptoms of filanasis should diminish From our 
observation of these patients during their period of hospitalization and from 
a number of follow-up letters, this concept would appear to be substantiated 

The primary reason for the early diagnosis of filanasis and the im- 
portance of recognizing the early manifestations lies in the province of pre- 
ventive medicine It is felt that early evacuation from an endemic zone will 
permit the disease to subside or possibly to disappear completely before ir- 
reversible changes occur It is likewise important to recognize the earlj 
symptoms of the disease and their variability as man} of these individuals 
would otherwise be considered as having functional disorders and might thus 
be denied the benefits of early evacuation to a non-filarial area There is at 
present no certainty tliat avoidance of reinfection mil prevent progression 
of the disease or the occurrence of complications at some later date Hoi\ - 
ever, at present the evidence clearly indicates that in the early stages at least, 
avoidance of reinfection or renwal to a temperate climate or both has re- 
sulted 111 a diminution in the frequency and se\erity of the s}inptoms and 
has been attended b} a recession of physical findings 

Summary and Conclusions 

From an analysis of 100 cases of early filanasis the follouing conclusion*; 
appear justified 

1 The diagnosis of filanasis can be made m early cases prior to the ap- 
pearance of microfilariae in the blood stream and prior to the fonnerly ac- 
cepted phy sical findings 
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2. The subjective symptoms are variable and may vary from area to area 
but the physical findings are quite ccMistant for groups from all areas 

3. Certain evidence suggests that tlie symptoms and perhaps the physical 
findings of early filariasis are due to an allergic response of tissues sensitized 
to a circulating filarial antigen 

4 Experience thus far suggests that avoidance of reinfection will permit 
regression of symptoms and signs, and the probable eventual attainment of a 
completely asymptomatic state 
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STUDIES OF FILARIASIS IN SOLDIERS EVACUATED 
FROM THE SOUTH PACIFIC 

B)' Abel A Goodman, Captain, Emmanuel M Weinberger, Captain, 
Stuart W Lippincott, Lieutenant ‘Colonel, Alexander Marble, 

F A C P , Colonel, MC, AUS, and Willard H Wright, Ph D , 
National Institute of Health, Bethesda, Maryland 

In recent months soldiers,^ sailors and marines *’ ®' ® have been evac- 
uated to continental United States from various islands in the South Pacific 
Area because of suspected filanasis The present report deals with our find- 
ings in 145 soldiers so evacuated, studied at Harmon General Hospital 

Outline of Study 

The patients studied had spent from two to 23 months (average 14 
months) on tiny islands in the South Pacific on which filanasis due to 
Wuchcreria baua ofti is endemic ® The islands included Tongareva (Pen- 
ryhn Island), Bora Bora, Aitutaki of the Cook Islands, Wallis Islands, 
Samoan group, Tongatabu, Woodlaik Island, and the Ellice Islands 

The men had been evacuated from the endemic area ^\ ithm a few weeks 
of the time that the first symptoms appeared which were considered to be 
suggestive of filanasis They arrived at Harmon General Hospital on the 
average in about tw'O and" one-half months after the onset of first sj mptoins 
These facts must be kept m mind in any consideration of the probable future 
course and prognosis m these men In contrast w'lth the situation usually 
existing among natives exposed to repeated infections over years of time,"’ 
these soldiers spent a comparatively short time in the endemic area under 
relatively good living conditions and w'ere evacuated as quickly as practicable 
after the appearance of sjTiiptoms thought suggestive of filanasis 

The patients reached Harmon General Hospital in convoys o\ er a period 
of about four and one-half months Here they were studied and followed 
over an average period of about two and one-half months In addition to 
the routine liistor} , physical examination, and laboratory tests, special studies 
included detailed historj as to place and duration of oversea duty with 
reference to the earliest symptoms and the course of the disease, icpeatcd 
examinations as regards lyinphadenopathy, lymphangitis, and spermatic cord 
and scrotal abnormalities, made m coopeiation w’lth genito-urmar} consult- 
ants , examinations of the stools for ova and parasites , repeated examination 
of the blood for microfilariae both b) daj and at night, with ordmar\ blood 
Mnears taken on at least seven dajs and examinations using the Knott con- 
centration technic on at least three dajs, m certain patients microscopic 

* Presented m abstract form bj Colonel Alexander Marble at tl c \\ ar Se-cton of the 
American College of Plnsjcian'! m Clncago, April 1 IQ'44 
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examination of excised lymph nodes with a search for adult filariae, and 
m a few patients roentgenograms of the scrotum to detect calcified remains 
of parasites Studies regarding intracutaneous and complement fixation 
tests will be presented later in the paper 

Clinical Findings 

It IS impossible to piesent data of absolute accuracy regarding the onset, 
course and findings of the soldiers while in the endemic area Many of the 
men were not hospitalized so that the medical records were incomplete The 
summary of oversea findings as presented below is based on available medical 
records supplemented by the histones given by the soldiers themselves 

The acute symptoms at onset of the disease were those of lymphadenitis 
often with mild systemic manifestations such as malaise, nausea, vomiting, 
and pain in the lower abdomen Sw'elhng and tenderness of lymph nodes 
w'cre noted usually in the inguinal region although often, axillary, cervical, 
and epitiochlear nodes w'cre affected Often present was unilateral sciotal 
iin olvcment, especially on the left, with funiculitis, epididymitis, and swelling 
of the scrotal skin Accompanying this there was in some cases a frank 
lymphangitis of retrograde type w ith development of the pi ocess aw^ay from 
the node These manifestations of tlie acute stage lasted usually thiee to five 
da>s and m only a few cases w'eie accompanied by significant fcvei or chills 
The impression w'as gained from the soldiers included in oui group that most 
of them were never very ill The residual findings following acute episodes 
such as those desci ibcd consisted of enlarged lympfi nodes, induration along 
the 1} mpliatic trunks w ith nodular thickenings, induration and tenderness of 
the spermatic cord, in some patients varicocele, and in rare instances hydro- 
tele of a transient character 

Not all of the soldiers by any means had acute symptoms such as just 
described In many of the men the presence of filanasis was not sciiously 
u'lii^iidcrcd until the time of a special physical examination made during a 
Mirvc) for po-<sil)!e cases At this time the residual findings such as those 
just mentioned were noted in main of the soldiers, these heretofore had been 
regarded b} the men iheinscUcs as due to variou'; causes other than filanasis 
On closer questioning ‘:oine of them g.ivc a historv of having had three or 
f<jur months before, a mild illness which inav well have represented an acute 
p'5 i-ic of the di*«ea‘'e Onec the svmptoms and signs of filariasis were evident 
to 111 ' dual atUndaiit*', ‘'Oldicis were ev.icualed to the United Slates as soon as 
p''.ictitabl(. ItKlu'lt.d in the group evaeuatetl to the United States were, no 
doubt, -onn. who prohahK had nf> filarial mfeetiun whatsoever but in whom 
ndiiiwjnthy amt other fimlmg-, meludmg a possible vnrtcotelc, wete present 
tufo'e enirni't into tb< endemic ana or were aujuired there from tauses 
rj‘l('‘r tju.ti idari.tst'^ I he evaluation oi **11(11 men v as jmliliablc, how'cver, 
^oasno' itvtxn to furtlnr inft«tionanv man who might havt anpnred the 
dts»A*f . e ,(0 ih >ugh m .< mdd form 
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Upon arrival at Harmon General Hospital the men were, in general, in 
fairly good physical condition and had it not been for the necessity of ob- 
serving them over a considerable period of time and the uncertainty with 
which their future was viewed, particularly at first, many of tliem could have 
gone to duty almost immediately Physical examination revealed in almost 


Table I 

Symptoms and Signs of 145 Patients with Suspected Filanasis 



Lymphade- 

nopathy 

1 Limpban^tis 

Scrotal edema 

Funlculitls 

Ordutis 


No 

Per 

Cent 

No 

Per 

Cent 

No 

Per 

Cent 

No 

Per 

Cent 

No 

Per 

Cent 

Dunng first attack 
overseas 

135 

93 

19 

13 

18 

12 

119 

83 

38 

26 

At Hannon General 
Hospital 

123 

85 

6 

4 

10 

B 

127 

88 

8 

6 


all of them enlargement of the inguinal, cervical, axillary and epitrochlear 
nodes In many cases, however, it was difficult to decide just how much 
more than normal such lymphadenopathy was Most of the lymph node 
enlargement was inguinal, more commonly on the left than the right side 
Most frequent findings included thickening and tenderness of the spermatic 
cord especially on the left, varicocele especially on the left, and subcutaneous 
nodules or tliickenings along previously involved lymphatic trunks Fol- 
lowing return to the United States and during a period of observation for 
two to SIX months at Harmon General Hospital, only six of the men had 
bouts of lymphangitis, which were uniformly mild Of the six patients, two 
have had two attacks since return to this country It is of interest that 
despite the predominant inguinal adenopathy, in every case but one the at- 
tacks of lymphangitis affected an upper, rather than a lower extremity A 
given attack lasted from Uvo to 10 dajrs and as stated before, was accom- 
panied by little or no fever, only one man developing a temperature as high 
as 101° F Following a bout of lymphangitis the hmphatic trunk imohed 
w'as frequently indurated ivith thickened, nodular formations throughout 
the affected course In no case did elephantiasis occur either o\erscas or 
at Harmon General Hospital and in only a few instances was there CAcn 
transient sw'elling of an extremity 

During the period of observation at Harmon General Hospital the tai- 
dcnc)- was definitely tow'ard restoration to normal The size of the lymph 
nodes tended to decrease, the tenderness and thickening of the spermatic 
cord tended to disappear and at the time of discharge from the hospital the 
condition of the men was almost imariably such as to allow them to pa^s a 
routine plusical examination 

As part of the studj the men were housed for at lca«:t two to tour weeks 
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in convalescent barracks wliere graduated exercise was given leading up to 
five mile marches as a physical test prior to return to duty In only tliree in- 
stances in whom attacks of lymphangitis were apparently precipitated, did 
exercise aggravate the condition Furthermore, the attacks experienced by 
these three men were said by them to be not so severe as earlier episodes 

Examination of the blood for microfilariae w'as carried out wuth each 
patient on at least seven nights by the usual technic and three days by the 
Knott concentration method This study revealed microfilariae m tw'o in- 
stances and in these men the finding w'as made in each only once In two 
other patients, microfilariae had been found in the blood overseas on one 
occasion eacli, in one man at a Station Hospital and in the second at Tnplei 
General Hospital Thus of 145 men, in only four w ere microfilariae found 
at any time and then on only one occasion in each patient It should be 
pointed out that the disease obser\ed in our patients w'as apparently of non- 
jKTiodic t>pc since this is tlie type of filariasis endemic in the area in w'hich 
these soldiers served 

Routine laborator}' studies in general j ielded normal findings The ex- 
amination of the urine in almost all instances was normal In keeping with 
the usual experience with the noiitpcnodic type of filariasis, no case of 
ch>luria w'as seen No case of significant anemia was found, the w'lnte blood 
cell count in most patients was entirely normal and in no case significantly 
ole\atcd, and the blood sedimentation rate was noimal In 47 patients the 
percentage of eosinojihilcs in the blood w’as 4 or gi eater at one time or an- 
other (luring the period of obscrv.itioii The findings as regards cosinophilia 
in the 47 case*, were in detail as follows 4 per cent, 14 cases, 5 to 9 per cent, 
21*easC‘., 10 to 14 per cent, three cases, 15 to 19 per cent, three cases, and 
20 per cent and o\er, two cases 

In onU four of these 47 were there significant findings in the routine 
<itool examinations Ccsts of Endamocha coli were found in tw'o of these, 
each of whom had 7 per cent cosmophilcs in the blood Of the other two 
patients, one had 7 tndnuia in the stools, wnth 10 per cent cosmo- 
philc‘« m the blood on one occasion and 17 per cent at another In the stools 
<if the Htond, o\a of Nctnlot amcrunnii^ were found, this patient had 6 per 
ttni cosuKjphtks in the blood In the remaining 41 patients no cause for 
cosJnojihiha was tonnd other than filariasis This was true even in one 
patient in wlji,m cncmophiha amounted to IS, 29, and 69 per cent in January, 
Pebruarv and March rt>pectnc4v. and m a si-cond m whom 35 jier 

cent w.as found m l)ct<.mh<r FM3 and 5H per Ctiu m M.irch 1914 

In 19 p'lticnts Iwnph nodes wtn cxcocd and studied micro«:crtpitally 
Cartful esaninuUion Ladtd to netal fil.in.u or remains of filariae in the 
sinU'O'u' or TJcrtv.iscuhr l.mphaiic chanticls This experience is somewhat 
.it with that of eert.-un (ithci oh-trvers’ * and mas nflecl a milder 


d-rrc' «>i ifiUcJMUi m on''(ao - 
'I’awnu' chat 


T lu hmph m onr [latnnts wct< not 

-te. con-.if|ered chnr.it of a restctivi 


Ivmph 1. «ic I h rv w o, u’ ge "rd, a luK oi nre'ereation of lymph follteh 




828 GOODMAN, WEINBERGER, LIPPINCOTT, MARBLE, AND WRIGHT 

• 

In the intracutaneous tests, both direct and passive transfer tedinics were 
carried out in the usual manner. For direct tests, the outer aspect of the 
upper arm was used and intracutaneous blebs w'ere made with the antigens 
and control materials (horse protein and dog protein in dilutions correspond- 
ing to the filaria antigens; 0 3 per cent phenol in physiologic solution of 
sodium chloride) in the different dilutions A bleb about 6 mm in dia- 
meter ivas formed by the injection of 0 05 c c of the test material If in 20 
minutes a wheal, associated wdth pseudopods and a zone of erythema, de- 
veloped wdth a diameter w’hich exceeded by at least 3 mm that of the initial 
bleb (with allow'ance for the reaction produced by the control substance), 
the response was considered to be a positive immediate reaction The test 
sites were reexamined for delayed reactions after 24 hours 

Passive transfer tests w'cre made by the standard method of Prausnitz 
and Kiistner, allowing a 48 hour interval before testing the sensitized sites in 
tlie recipients with dilutions similar to those used in the direct intracutaneous 
tests 

In both the direct and passive transfer tests, the reacting w'heals w^erc 
outlined with ink and transcribed on tracing paper on wliich measurements 
w ere made The records w ere filed for future reference 

The complement fixation tests were carried out at the National Institute 
of Health, using a saline antigen prepared from D using the technic 

described elsewhere “ 

RcsuU<: Direct Intfaaitancous Tests, In table 2 arc shown the results 
obtauitd in the direct intradermal tests The 106 control subjects w'cre 
ph>sicall\ fit soldiers w'ho had nc\cr been outside continental United States 


TAner II 

KesuUs of Direct Intraculancoii'; Test'; 



Tool 

CiSfT 

D J ; 

POOO 

S fijtittr—i fiOOO 

Tot'll I'oiltlvr 

*1 J/--J Tc< n! 

Nur V 
Tn'<M5 

Niinlx-r 

I'O (tlVO 

P« t« nt 
l'o'» M’ c 

Xiinily*'’ 

Niimlxr 

I’o’iiSc 

Prr Cnil 

1 

N'o 

I’rr 

trnt 

CentroV' 

106 

106 

4 

■1 

106 

5 

5 

6 

6 

{Wn tt» "U!i '-'t'-* j 
ixtn * iihoi* 

MO 

no 

1 

6S 

•16 

no 

67 

48 

76 

51 


Among lbt«r there were four who ga>t a pOMii\t re‘'j)on‘:e to a 1 :8000 ddu- 
lion of /A iftitni/ty and fnt to a similar ddutioii of S. cquiur, or six m all wdio 
rave p iotivc reactions to cither or both of the antigen': Two others of the 
inct |>osjt‘\c rcav'iio’is to a 1 :4000 ddution of D. imnnti<: '1 lie 
of tbu tight '^isbjtcts nnntiontd were not atailalik for ( ''airnnation foi 
or o\,* Althongh '^nb t<}utt»t ijir’^iionuir all of tlu tight gave 
■< t-j'.i.g nltcud ’-hin <tTiMttvity as indirnicd b^* jiretathng o: 
rtsafh- of d< rn'itit*'- t'JtnaM, trichophjtctn infection, ‘*tborrh»i( 
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dermatitis or urticaria, no great importance can be attached to this informa- 
tion since it was not possible to question closely the remaining 98 control 
subjects 

Among the 145 patients with suspected filariasis, there were 140 who 
were tested with 1 8000 dilutions of D iminiUs and equina An addi- 
tional seven patients (including two not in the total of 140 listed in table 1) 
gave positive reactions to a 1 4000 dilution of D iimmtis, counting these, 
there were 83 or 58 per cent of 142 patients who gave positive tests 

Passive Transfer Tests Passive transfer studies were carried out uitli 
the sera of 140 patients with suspected filariasis, using non-sensitive re- 
cipients as the test subjects Positive results were obtained in 24, or 17 per 
cent, using D immitis antigen, and in 35, or 25 per cent, using 5" equina 
antigen, both in 1 8000 dilution All told, there were 41 cases, or 29 per 
cent, ih whom positive tests were obtained with either or both antigens in 
1 8000 dilution In two other cases, positive results followed the use of D 
wwuUs antigen in 1 4000 dilution 

Complement Fixation Studies Complement fixation tests carried out 
at the National Institute of Health gave positive results with the sera of 95, 
or 66 per cent, of 143 patients so studied Since the experience with com- 
plement fixation tests in filariasis is relatively meager it was considered de- 
sirable to establish the degree of specificity of the test by a stud} of Ap- 
parently normal individuals In one senes of 39 soldiers who had never been 
outside continental 'United States and whose home was in the northern half 
of the United States, positive complement fixation tests for filariasis were 
obtained in 10, or 25 per cent These subjects were hospital patients who 
were convalescing from surgical, cliiefly orthopedic, disorders of a nature 
as to make them “normal” for the purposes of the present study In all cases 
examinations of the stools were carried out for ova and parasites and in onl} 
one patient w'ere the tests positive, in this man on each of two examinations 
ova of Necator amcncanus w'ere found 

As a second series of control subjects, 81 noimal soldiers from Camp 
Fannin, Texas, were studied Blood was drawn on the day of, and just fol- 
lowing, the completion of a phjsical examination quahfjing them for o\crsea 
service All of the men were from the northern half of the United States 
and none had been in the Army more than four months The following 
were the results of the complement fixation tests 


Ncgitnc 56 

Positnc 13 

Doubtful 11 

Anticomplcmcntarj 1 


81 

Of the 81 tests 13, oi 16 per cent, weic dcfinitcl) positnc The h.gh per- 
centage of doubtful reactions was probabh due to deterioration of certain 
of the sera incident to time required for transportation and storage. If one 
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excludes these from the series, thereby reducing the number to 70, then the 
13 positive tests represent 19 per cent of the total It is our belief that 
if the 1 1 samples had been suitable for testing, most of them would have been 
negative since over-long storage has a tendency to increase the binding power 
Although the control data are unsatisfactory, the results indicate that the 
complement fixation test as carried out was positive in from 16 to 25 per cent 
of persons with no history of filariasis 

Thinking that perhaps the positive tests in these control groups were due 
to present or past trichina infestation, the sera of four of the men giving 
positn c tests in the first group of 39 and eight of those giving positive tests 
in the second group of 81, ucrc tested with trichina antigen All were 
negati\ c 

The anomalous results obtained in the case of these control individuals 
led to an investigation of the possible cause * In later antigen preparations, 
it >\as found that certain lots contained an unusual degree of opalescence ap- 
parently due to marked colloidal particulation Titration of these antigens 
vith the complement m o\ernight instead of the usual one hour fixation in- 
dicated marked anlicomplcmentar) properties Since o\crnight titration for 
binding power was not conducted routinely with the tests rcpoitcd above, it 
IS probable that the positi\e results in some cases at least w’crc due to a 
similar anticomplemcntarc propert) of the antigens employed No doubt 
further stud) will disclose additional factors responsible for the lack of 
specificity of the test in icrtam cases 

Tablc III 

Conipinvo'rof Rc<iuhi of Direct IntntcuUtnLOUs and Complement FiNation 
T<sis I sioR D tninnlis Annt;cn 
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direct intracutaneous tests and 95 positne complement fixation tests Of 
the total of 140 patients (excluding thereby the four patients who had 
complement fixation but no intracutaneous tests), m 100 or 71 per cent, there 
was agreement between the two tests, intracutaneous and complement fixa- 
tion In 33 instances, or 24 per cent, the complement fixation test ^^as posi- 
tive whereas the intracutaneous test was negative In seven instances, or 
5 per cent, the reverse was true 

In table 4 a similar comparison is made between the results of the com- 
plement fixation test and the direct intracutaneous test using a 1 8000 dilu- 
tion of 5" eqiima 


.Table IV 

Comparison of Results of Direct Intracutaneous and Complement Fivition 
Tests Using S cqutna Antigen 


Intracutaneous 

Complement fiTation 

+ 

+ 

0 

0 


+ 

55 


1 

1 


0 


35 




+ 



12 



0 




37 


. No test 





5 


It is evident that there were 67 positive direct intracutaneous tests using 
5* equim in 1 8000 dilution As stated before, there ^\ere 95 positive 
complement fixation tests Of the total of 139 patients (excluding thereby 
five patients who had complement fixation but no intracutaneous tests), in 92 
or 66 per cent, there was agreement between the two tests In 35 instances, 
or 25 pel cent, the complement fixation test w as positive whereas the direct 
intracutaneous test w'as negatne In 12 instances, or 9 pci cent, the 
reverse w as true 

From the abo\e it is cMdcnt that m 66 to 71 per cent of the cases there 
w'as agreement between the results of the complement fixation and the direct 
intracutaneous tests This percentage, although not as high as might be 
desired, is ne\ erthelcss, great enough to indicate the possible value of the 
combined use of these two Upes of tests in the diagnosis of filanasis, par- 
ticularly if the complement fixation test can be made more speafic 

Inti acutaucous Tests xt’ith Othci Fxlaual j^Intigcns In addition to the 
intracutaneous tests carried out with high dilutions of D tviin,tiK and ,9 
cquwa antigen, direct and passive transfer tests were done in 75 of the pa- 
tients w ith suspected filariasis using a 1 200 dilution of an antigen prepared 
from Litontp^oufcs corwu a filana obtained from the cotton rat riii*; 
antigen was kindh supplied In Dr H M Ro«c of the College of Plnsicians 
and Surgeons of Columbia Uni\crsit\ Of the 75 patients tested, 58 or 77 
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per cent, gave positive reactions in direct tests Of 50 patients tested, 23 
or 46 per cent, gave positive reactions in passive transfer tests Comparison 
of the results obtained in the direct intracutaneoiis tests and in the comple- 
ment fixation tests shows agreement in 49 or 66 per cent of 74 patients with 
u horn both tests were carried out The use of a 1 * 200 dilution of L carinii 
was not carried further because it is believed that in this relati\ely high con- 
centration falsely positive tests are .likely to be obtained These falsely 
positne skin reactions due to sensitiveness to helminth and other related 
antigens may be avoided by the use of a filaria antigen in high dilutions such 
as 1 8000 

Jntracutancons Tests with Antigens Other than Those of Filanol Ongin 
Of 87 cases tested intracutaneously with both Diiofilana immitis and Tnchi- 
ncUa sfirah^ antigens, each in 1 8000 dilution, 48, or 55 per cent, gave 
positive immediate reactions to the former antigen but in only three cases, 
or 3 5 per cent, to the latter. In these three cases, positive reactions w ere 
ofilained also with the D immxtis antigen In these combined immediate 
reactions, the predominant reactions as mcasuicd by the dianictei of the 
wheals were obtained with the filaria antigen In 30 patients in whom pas- 
sive transfer tests w'ere done, positi\c wheal reactions w'cre obtained in 21 
per cent with D vnnntis antigen in I 8000 dilution with no positive w'hcal 
reactions when trichina antigen in like dilution W'as employed 

Forly-sc\cn patients were tested with L cannii antigen in 1 200 dilution 
and Anan^ lumbricoides extract in 1 100 dilution The following icsults 
were obtained. In direct intracutaneoiis tests, 41, or 89 per cent, gave im- 
mediate positue wheal reactions with L carinii antigen, w'hcteas 20, or 42 
per cent, gaic immediate positiv'c wheal leactions with ascaris extract In 
passive transfer tests in 30 cases, eight, or 27 per cent, gave positive wheal 
rcae lions with /. cannii antigen whereas 5 or 17 per cent, gav'C positiv'c 
imrntdi.ilc reactions with ascaris extract 

Ikcaiivc the clinical picture in filariasis was characteriml Iiv inguinal 
,'f!<iiop.itliv and involvement of the scrotal structures in the niajoritv of the 
tilaria ea‘.vs observed here, a difTcrcntiation from lyniphogranuloma inguinale 
w,'i‘ dt«.iral)lc In this conncctioii the intracutaneoiis reaction is helpful In 
Ft intr.nlermal tests vvith hrei antigen (Lvgrantim) against a snit.ihU 
♦*f)*nrol wore made and re id after .t 24 ,'uid 72 hour interval In these lases 
only two poMtivi reactions were observed. In this same gioiqi of mses 
rtpj.'-fjs tni.tte*l) 50 per cait gave positive rc.actions with D unnittn antigen 
m I rbltiiion and 89 fier cent gave positive reactions with /. lartnti in 
1 H'J't rHIulion 
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Discussion 

The clinical findings presented in the first part of the paper are almost 
identical with tho^e reported by others*’* who have observed American 
troops similarly affected It is obvious that in our patients the infection w’as 
of mild degree This may explain -why m none of 19 cases studied were 
adult w’orms or remains of w’orms found on microscopic examination of 
excised lymph nodes It is of interest that, despite this, microfilariae w’erc 
demonstrated in the blood on one occasion m each of four patients (the posi- . 
tive smears w’ere found at oversea hospitals in two of the patients) 

Unfortunately, m persons so mildly infected as these men, it is difficult, 
using ordinary clinical and routine laboratory methods, to be sure of the 
diagnosis It appears likely that most of our 145 patients w’lth suspected 
filanasis actualty w’ere so affected In only 13 cases or 9 per cent of the 
total, was clinical and laboratorj' evidence so scant that the diagnosis of 
filanasis seemed unwarranted In an additional 10 or 15 per cent of patients 
the physical and routine laboratorj’ findings w’ere such that, although the 
diagnosis of filanasis w'as made, considerable doubt existed that the clinical 
features — ^lymphadenopathy, slight scrotal abnormalities and history sug- 
gesting a mild, acute phase of the disease some months before — really repre- 
sented manifestations of filanasis 

Because of these considerations, particular interest w'as directed toward 
the results obtained wnth intracutaneous and complement fixation tests as aids 
in diagnosis Although Taliaferro and Hoffman m 1930 and Fairlc) 
in 1931 and 1932 had carried out such tests, no great amount of work had 
been done along this line until recently when various w'orkcrs *>">*’* carried 
out studies on patients similar to ours Most investigators ha^e ii'^ed ex- 
tracts prepared from Duofilana vmmhi although Culbertson, Rose and 
Demarest*^ used an antigen derived from Litomowida camui 

Most workers have reported approximately 80 to 90 per cent jiositivc 
direct intracutaneous tests m individuals with suspected filanasis using the 
antigens named above However, the findings arc open to criticism on two 
grounds (a) Most investigators ha\c paid insufficient attention to the 
strength of the antigen used foi skin testing Studies at the National In- 
stitute of Health ha^c shown that when extracts as strong as 1 100 or I 200 
and indeed up to 1 4000 w’cre used, falsely positu c results arc obtained due 
to group reactions in patients infected or formcrlj infected with other 
helminths Mam of these falsely positnc reactions arc a^old(.d if dilution*- 
of D inivutis antigen of 1 8000 arc used (&) With the status of the 
test as yet unsettled, an adequate series of normal controls should be tested 
by those studjing cases of suspected filanasis It is realized that tin*, is im- 
possible in oversea endemic areas, but studies carnctl out in non-cndtmic 
regions should include control subjects with no hisior\ of re'-ukiice in an 
endemic area Fiirthcrmoic, both groups — filaria suspect *« and normal con- 
trols — should ha\e examinations earned out foi iiuc,>»tinal parasites In 
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our own control series of 106 individuals, six gave positive skin reactions 
to either or both of two antigens, D wtiniUs and 5* cqmna in 1 . 8000 dilu- 
tion, and two others gave a positne response to a 1*4000 dilution of D 
immitis Wartman ' states that 10 5 per cent of a control group gave 
positive reactions (c) Adequate control tests should be carried out with 
antigens prepared from dog serum (horse serum if 6* equina antigen is used) 
and other helminth (ascaris, trichina) antigens if available, in addition to 
the usual saline control substances 

Not many data are available in the literature regaidmg the outcome of 
complement fixation tests in filanasis Lloyd and Chandra^” found 23 
positne tests in 89 patients with filariasis (26 pci cent) Fairley re- 
ported positne complement fixation results in individuals with filanasis as 
did Mohr and Lippelt The former used an antigen piepared from D 
immili^ and the latter investigators one prepared from Canto/ tospiculuui 
ihcac Boziccvich and Iluttcr^® in the laboratory of the National Institute 
of Flealth obtained negative reactions m each of 25 patients from the United 
States Naval Hospital at Bethesda wdio had clinical CMdence of filanasis 
with a histor\ of cxposuie Changes made later in the technic of Hie test 
resulted in marked impro\ement in the sensitivity Although in our senes 
of patients with suspected filanasis positne reactions were obtained in 95, oi 
66 per cent, positne reactions weic also obtained in a high percentage, 16 to 
25 per cent, of control groups It is olnious that much more work must be 
done with the complement fixation test particulai ly as to its specificity 
Fiirthei sliulits both in indniduals with undoubted filanasis and in care- 
full) ‘•elected control figures arc indicated Unfortunately these studies are 
made difficult because in the preparation of the antigen, worms for ex- 
traction must be obtained from sacrificed dogs or horses, consequently the 
supph of antigen is apt to be limited and \ariable 


Sl*mm\rv 

1 Clinical finduig- and icsults of intracutancons and complement fixa- 
iict't tt'.ts ui 1 15 soklicrs c\artnfed from the .South J^icific Area because of 
'-U'p*’ vt«<d bnncrofti.m fihriasis, arc presented 

2 Signs .ind sjrnptonis stive of filariasis meluding Ivmph.ifkiio- 

Ivmfihingitis scrotal edciin, funiculUis, orchitis and variiocelc, arose 

«»:( the n\c*':»’'i afttr .ib'.ut 13 months’ rc'idtnce in an tudnnir are.i 

3 'Hit *v«)p‘/ejjs were, in guicral, mild md onh six patients tsptrKuced 
b'< of .->c!i!e kr.iphangitis during the j^Tiod of study m the United States 
\*o t.oe f f tb;*'j'*nti oerurr^d Xo ra<-t of chv luria was encountered 

• » 4 

4 'dn r<'cd'»ria' wert derp esstrated in the bNv^l on one otfa-iori in la^h 

at }(<ur iv' tvor4 tl’f uf overmen bo oi tab It 
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6 Microscopic examination of excised lymph nodes in 19 cases showed 
only a non-specific inflammatory response (“reactive l}Tnph node”) No 
adult worms or remains of worms were seen 

7 In four of 29 cases roentgenograms of the scrotum showed tiny areas 
of calcification How^ever, it is not possible to state that such calcification 

( w'as due to the presence of W hancrofti 

8 Direct intracutaneous tests using antigens of Dtrofilana unvittis and 
Sctmta equina in 1 8000 dilution gave positive responses m 54 per cent of 
cases as compared with 6 per cent m a series of 106 control subjects Of 
75 patients tested with a 1 200 dilution of Litomosoidcs cannu, 77 per cent 
gave positive reactions 

9 In passive transfer tests positive responses were obtained to either 
or both D wnmtis or S' equina antigen in 1 8000 dilution m 29 per cent of 
cases Of 50 patients tested with a 1 200 dilution of L cat nut, 46 per cent 
gave positive reactions 

10 Positive complement fixation tests were found in 95, or 66 per cent, 
of 143 patients studied Howe\er, the complement fixation technic used 
can not be considered wdiolly specific since 16 to 25 per cent of normal con-' 
trol subjects gave positive tests It is believed that impro\ements being 
effected in the technic of the test wnll reduce the number of non-specific 
reactions There was agreement between the results of the complement 
fixation tests and the direct intracutaneous tests with 5" equina and D 
immitis in 66 and 71 per cent of patients, lespectively 

11 No specific treatment w'as given Therapj included a liberal diet 
“reconditioning” by means of gradually increasing actnitv and psycho- 
therapy to allay fears as to possible future complications of the disease The 
outlook for the men is considered good becau*!e of the relalnelj short resi- 
dence in the endemic area and the slight degree of infection 
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THE UNUSUAL IN GASTROINTESTINAL 
ROENTGENOLOGY * 

t 

By G M Tice, M D , Kansas City, Kansas 

During the last 10 years there has been a marked increase m the number 
of qualified roentgenologists in this country t The fact must be recognized 
that even with this group of specialists available, a large part of our popula- 
tion depends on internist, surgeon and general practitioner for diagnostic 
radiographic service It is sincerely believed that the time will come and is 
not far distant when most cities o/ 20,000 population will support a qualified 
radiologist In the meantime, where this service is not available or where 
the physician prefers to do his own diagnostic radiologj% the greatest degree 
V of skill possible must be attained 

It IS with this thought in mind that a few cases of relatively rare gastro- 
intestinal pathological processes are presented Even the individual who 
spends all of his time in radiology is prone to ignore the fact that other 
pathological processes than cancer and ulcer may be visualized It is an 
axiom that one does not diagnose the pathological process of which he is not 
aware or of whidi he does not think 

Esophageal-Pharyngeal Dwei ttcnlmn This is a true pulsion type of 
diverticulum, occurring on the posterior wall at the junction of the pharj n\ 
and esophagus Due to anatomical muscular weakness in this area only 
slight resistance to pressure is offered Once a small mucosal sac de\ clops 
here, food particles collect and by their weight cause a gradual increase in size 
until a sac which may become huge forms between the esophagus and spine 
Pressure forward may be so great as completely to occlude the esophagus 
Barium solution in this sac is visualized on the fluoroscopic screen as a sphe- 
rical or ovoid shadow at the level of the junction of the esophagus and 
phaiymx The esophagus, if the pressure is not so great as to occlude it 
completely, is seen to emerge from it high on its anterior surface 

Case Reports 

Case 1 G M, negro male, aged 55 (figure 1) This greallj emaciated negro 
man complained of ^omltmg and weight loss o\cr a period of several months On 
close questioning he admitted some difticultj in swallowing for five jears His main 
trouble, liow’cv er, was v omiting after a meal without nausea He attributed his trouble 
to pleurisj' whidi he developed five weeks previouslv but which improved 

Physical examination revealed emaciation as the prominent finding His voice 
had a hollow qualitj No masses were palpated m the abdomen 

* Received for publication March 13, 1945 

tin 1930 there were 1,005 radiologists in the United States In 1940, 2,8^) p’nstcn«' 
stated that thej were radiologists — Informat’on from \mcricin Collcrc of Rarho’oirv 
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Roentgenographic examination revealed a large esophageal-pharj-ngeal diverti- 
culum out of which onlv a small quantity of barium solution spilled oier into the 
esophagus 

Esophagoscopy was attempted but the opening into the esophagus could not be 
identified 



. Fig 2 Case 2 Esoplngcal \anccc 

Gastrostonij i\as perfoniied but tlie patient i\as almost moribund at the time of 
operation and died a few da>s later 

At autopsj the following findings were recordwl “In the upper portion of the 
esophagus, just at the opening of the esophagus from the plnrsaiv in the posterior 
wall IS a duerticulum which measures 7*6 bj 416 b% 5 inches This dt\ crticulum lies 
on the posterior portion of the esophagus oaer which it hangs In this waj it folds 
o\er the opening to the remainder of the esophagus forming a «ht-hkc aperture whidi 
under pressure is conipletelj closed ' 
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Esophageal Vances and Gastnc Vances These varices occur when it 
IS necessary for tlie esophageal veins to form a collateral circulation In any 
case of obscure bleeding from the gastrointestinal tract one should not omit a 
study of the esophagus and cardia of the stomach for varices. This process 
is usually not revealed by the routine study The patient should be supine 
or in an oblique supine position He should swallow moderately thick 
barium solution in a small quantit}' Spot films should be made of the entire 
esophagus The mucosal pattern will show as irregular trabeculation of 
iiegatnc shadows due to displacement of the barium by the varicose veins 
There will be a beaded appearance where the veins aic most nuiiieroiis 
UsualK onl\ the lower esophagus is imoKcd although the entire esophagus 
and cardia of the stomach nia} show the Upical pattern of varicose \eins 

Case 2. H H, white wale, aged 35 (figure 2) The patient’s chief complaint 
was weal ness, \oniiting of blood, and tarrj stools One week prior to admission into 
the hospital the patient became nauseated following a big meal and \oniited scieral 
large blood clots Vomiting ocairrcd two more times this same da\ and there was 
bright red blood the last time lie became wc.ik and faint following this episode 
Stoo’c tht ncM d.u wore black There was no histor\ of illness during the past, but 
tilt patient h.id noticetl an enlargement of the abdomen for scxcral \c,irs 

Phjsical examination revealed a m.iss m the upper left abdomen thought to be 
ihc splttti IJlood count was normal except for slight anemia 

Kotntgaiograplm- examination was rcportetl as follows “Ihe esophagus shows a 
trib.nilatid jntttrn rlmactcri/ed In vermiform shadows due to negative filling dc- 
f/ct' in the Innum tilled csoph.igus The picture is classicallv that of esophageal 
*aricr 

V <hlgno'V(^ of llanti s (Iisoth was mule and a lirgc spleen was removed This 
' 1,070 gr.'im~ atid was reported In the pathologi-.t as showing chronic and 

phniti^ 

1 i.c } (tu.i* rctun’Ml to tlu hospii d four vtars later hecuise of a profuse gasiro* 
ntt *m>! lu'i.o'iln.;* This vas the first severe hemorrhage since the operation 
ni'i’ ','b' .in w.T' t's p' r cent Kocntgcnograpluc es.nmiintion showed moderate in* 

* f* n. tfk S'/e of tlu varices 'I reatmciit consisted of hlood transfusions 

I' a*. * L h, V lute icnnle, agtsl dS (figure 3) The chief complaint was 
VO*., 'll,/ .ij ; ',30,] 3 nrl diff.niltv in sw.dlowing The patient h.id had a dull pant ui her 
' ’ni*,!'. fo' fvt vtar' 1 ne davs prtviousU she became ii instated, vo,iiited and 
I'.'-.'tl’ T' M.c became vvoaV and t.nnt foMowing tins WockI los. On phvst- 

1 d e\ a.’,' *t!'.*' d}‘ 'p'etn wa-* not p>lp.ited and the liver v as thmiglit to bt mnderatcb 

r » r i-'f t! 
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Achalasia of flic Esophagus This condition of aclialasia of the esoph- 
agus IS more commonly kno\Mi as cardiospasm Barium is not permitted 
to enter the stomach readily The point of obstruction is at the cardia If 
it IS higher than tins it must not be considered achalasia The lower or 
cardiac end of the esophagus presents a smooth tapering conical contour as 
contrasted to the irregular contour of malignancj Marked dilatation of the 



Fig 3 Case 3 Gastric \aricc<; 

esophagus is the rule with long standing achalasia Apparent cardiospasm in 
an old person w'lth but little dilatation must be looked on with coiistdcrabk 
suspicion, as an early carcinoma maj resemble or produce cardiospasm In- 
halation of the fumes of an amjl nitrite pcrlc is a \ahiable means of making 
a diflfcrential diagnosis if m doubt The spasm i*. nsunlh rcia\cd in a few 
minutes if it is "a spasm and not organic obslniclion In «:omc ca«cs the 
soft tissue shadow of the esophagus before baruitn is giacn will form a 
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Case 6 D D, white female, aged 18 (figure 6) The patient complained of 
headaches, nausea and a mass in the abdomen Six montlis prior to admission the 
patient was awakened one morning with a sudden sharp .abdominal pain This lasted 
two d.a>s and graduallj disappeared A small mass w’as found bj' the patient at this 
time This mass has gradually increased in sire There was no other significant 
historj -obtained until after the oper.ation Tlien the patient’s mothei told of the child 
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Roentgenographic examination was reported as follows “As the barium solution 
enters the stomach it appears to spread in all directions about a mass occupjing the 
central portion of die stomach, causing the stomach contour to be clearly outlined itli 
an area of central translucencj The barium visualizes a wide tube-like second and 
third portion of the duodenum A constriction is seen in tlie barium column as it 
crosses behind the pylorus and another at tlie ligament of Treitz 



At operation a mass of hair forming a cast of the itomach and duwlcinnn 
rcmoied The postopcratne rcco\cr\ ivas uncicntful 

Bcmgn T^intors of the Small Itiicstmc Tumors oi the snnll imcstiuc 
arc acra'rarc Raiforcl * found in a series studied at ]olins Hopkins IIos 
pilal 6 5 per cent of all tumors m the gasiromtcslmal tract arising from the 


846 


G M TICE 


small intestine Tumors of the carcinoid t>*|)c were found to be infrequent 
The “argentaffine tumors*’ or carcinoid tumors have their habitat chiefl} in 
the cecum, terminal ileum, appendix, or sometimes in tlie ascending colon." 
In the case described an important characteristic of the small intestinal tumor 
is demonstrated This is the tendency of such a tumor to produce intussus- 
ception into the adjacent cecum large negative shadow is seen -vihicli 
resembles and may perhaps not be differentiated from a primar)’ tumor of 
die cecum, as seen roentgenographically 

Case 7 L T, white male, aged 50 (figure 7). The chief complaint was a lump 
in tlie lower abdomen and occasional colick\ pain The pain was first obser\ed one 
month prior to admission, following a meal Seieral similar attacks had occurred 
There had been 15 pounds weight loss during the preceding two months 



Fig 7 Case 7 Intussusception of benign tumor of terminal ileum into cecum Contrast 

enema and air instillation 


Phj-sical examination reiealed a seniifluctuant tender mass m tlie low^er right 
quadrant This w'as about the size of a small lemon 

Roentgen examination visualized a filling defect m the cecum as it w'as filled w'ltli 
barium solution A mass could be palpated here Barium could not be forced tlirough 
into the terminal ileum It was thought to be a primar}’- carcinoma of tlie cecum 

At operation tlie cecum was found enlarged owing to an intussusception The in- 
tussusception was chief!} tlie last six inches of tlie terminal ileum imaginated mto 
itself and into the cecum After tlie im-agpnation was freed a small tumor w'as found 
m the termmal ileum three inches from tlie ileocecal i-alve Opposite tlie tumor in tlie 
mesenter}' were many enlarged glands The wall of the ileum was tliickened 

Pathological report was as follows. ‘TJlcerating argentaffine tumor or carcinoid 
of die terminal ileum witli metastasis to the regional b-raph nodes ” 
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Regional Ileitis Granulomata of the ileum were described in medical 
literature by Combe and Saunders in 1806 ® During recent years man} 
papers on the subject have appeared The condition has been described 
under various names Dalziel called it “hyperplastic enteritis”*; Crohn, 
Ginzburg and Oppenheimer referred to that type involving the terminal ileum 



He S Casi S Regional ilcitis Double contrail cjic*n-i 

as “regional ileitis ” ® Harris, Bell and Brunn described the process under 
the tenn "cicatrizing enteritis, ’ ^ and Oirr and Bocck suggested the name 
“chronic ulccrati\ c enteritis 

Pathologically segments of the ilcuin, jejunum and c\cn the colon rna} 
be invohcd The segment of the gut in\oKcd m the process is lhickcnc<l 
and edematou*; The nuKO«a is ulcerated and in 'omc Gi‘:es luiierplnctic. 
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Mesenteric glands are enlarged Tubercle like structures may develop on 
the serosa Later, cicatrization occurs 

The lesion may be detected with serial films of the small intestine after a 
barium meal If the terminal ileum is involved it is best studied by a reflux 
of barium solution through the ileocecal valve into the terminal ileum Early 



Fig 9 Case 9 Carcinoma of sigmoid Double contrast enema 


111 the disease the gut involved will show only slight narrowing of the chan- 
nel, rigidity and possibly ulceration Later the marked narrowing results in 
the "string sign ” 

Case 8 White female, agejd 20 (figure 8) The patient complained of pain in 
the right side This had been present for two years One year prior to admission 
she developed painful subcutaneous nodules which were diagnosed erythema nodosum 
These disappeared after one month Recently she had developed weakness, nausea 
and pain in tlie side The pain was cramp-like “as though something were trying to 
pass an obstruction '* 
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Phjsical examination re\ealed a tubular non-tender mass just to the right of the 
umbilicus 

Roeittgenographic examination retealed “a hyperplastic t>*pe of infiltration of the 
terminal ileum and cecum The ileum throughout tlie tenninal nine indies could be 
palpated as a tender, rope-like structure The cecal head is also deformed ” A diag- 
nosis of regional ileitis was made 



Tic 10 Cau 10 Urctcnl-rcctil fictula 

Operation This consisted of removal of cm of tcnminl ileiim, the ctcmii 
and 15 cm of ascending colon 

Pathologv “Qironic ulcerative gratiuloni itou<; tmcnti*- md cccitis. chronic 
granulonntous peritonitis, localized, chronic hvpcrplastic Ivinplndenitiv* 

The patient returned to tlic hospital two weeks after the first di'^miscal with a icol 
fistula at the site of the previous operation She had a diarrlna which soon became 
bloodj Rocntgcnographic examination shovvcvl a narrowed segment iti the transverse 
colon and ulceration of the descending colon Her condition became ‘••cidilv wor'^i 
She died three months after the operation Tiierc was no autopsv 
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Contract and Donble Conti ast Enemas Examination of the colon is 
most satisfactorily accomplished ^\lth the contrast enema Study of the 
colon with the barium meal is inconclusive and may be a dangerous procedure 
if there is obstruction For visualization of the mucosal pattern, polyps and 
occasionally tumors the double contrast enema is valuable 

We wish to stress briefly the value of the double contrast enema m visual- 
ization of caicinoma of the colon. The colon is fiist carefully studied with 
the contrast enema Following evacuation, with as little delay as possible, 
under fluoioscopic control enough air is instilled into the colon to fill it com- 
pletely Films are of moie value than the fluoroscopic examination in mak- 
ing the final diagnosis Often if the colon is redundant, the point of ob- 
struction IS visualized pooily because of superimposed overlying coils of gut 
With the contiast enema tins handicap is often overcome and the tumor will 

be seen mvagmatmg into the air filled colon (figure 9) 

• 

Case 9 White female, aged 60 (figure 9) This patient had an occasional 
cramp-like pain but tlie predominating symptom was constipation There was no 
blood in the stool With tlie barium enema a point of obstruction was demonstrated 
witli considerable difficultjf because of a markedly redundant colon No barium solu- 
tion could be forced past the point of obstruction A subsequent air injection not 
only demonstrated accuratelj tlie point of obstruction at the junction of tlie sigmoid 
and descending colon but showed it to be a medullary type of tumor 
At operation a medullary carcinoma of the colon was removed 
Case 10 MS, colored female, aged 36 (figure 10) The patient’s chief com- 
plaint was watery, frequent bowel movements Five years before tins the patient had 
had a hysterectomy for uteiine fibroids The postoperative course was uneventful 
except for a period of chills and fever lasting four days The watery stools had been 
present for about tliree years when she was seen in the out-patient clinic 

Roentgenographic examination “A normal colon is visualized The kidney and 
ureter on the left are visualized as normal structures by the barium solution Th’e 
ureter can be seen to blend into the rectal shadow ” A diagnosis of uretero-rectal 
fistula was made This was subsequently verified by urological examination 
Surgical repair was refused by the patient 

Conclusion 

The roentgenologist must have a sound background of pathology It is 
not sufficient that he describe a pathological piocess He must be able to 
express an idea as to the nature of the pathological process, the shadow of 
which is seen on his fluoroscopic screen oi film He will not be correct in 
every case but his opinion will gain respect as he develops skill and experience 
and above all as he develops a knowledge of the gross pathological possi- 
bilities 
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ACUTE INFECTIOUS POLYNEURITIS (GUILLAIN- 

BARRE TYPE) ■* 

By Joseph G Chusid, Capt , MC, AUS, and Gilbert H Marquardt, 

F A C P , Lt Col , MC, AUS, Washington, D C. 

Acute infectious polyneuiitis is but one of the names of an entity called 
by others in the past polyneuritis with facial diplegia, acute febrile poly- 
neuritis, motoneuronitis, acute infective neuritis, infective neuronitis, or 
meningomyeloradiculitis The term Guillain-Barre syndrome has been used 
to designate those cases which clinically are cliaractenzed by an acute onset, 
mild or no febrile reaction, radicular neuritis, cranial nerve palsies, muscle 
tenderness, and which show certain cerebrospinal fluid changes 

The infectious nature of the agent causing this syndrome has not as yet 
been conclusively demonstrated Attempts at culture and transmission to 
animals have been unsuccessful Aring and Sabin ^ produced no effects in 
monkeys and mice inoculated with suspensions of tissue from the medulla 
and pons of a fatal case The same investigators inoculated mice, guinea 
pigs, rabbits and rhesus monkeys with tlie pooled viscera (lungs, liver, spleen, 
adrenals and kidneys) from three fatal cases with negative results Cultures 
of the same material were also non-productive Honeyman ® injected 
directly into the brains of rabbits saline suspensions of spinal cord, brain and 
peripheral nerves from three fatal cases without result Despite the failure 
to transmit the disease or isolate a specific infectious agent, the apparent 
relationship of the disease to preceding infection in the body has frequently 
been noted Upper respiratory tract infections have been especially asso- 
ciated with this entity ®’ * Foster, Brown and Merritt,® in a review of 26 
cases of polyneuritis with facial diplegia in a 10 year period at the Boston 
City Hospital noted that 50 per cent of their cases had a history of preceding 
upper respiratory infection A review of seven cases of myeloradiculitis 
by Strauss and Rabiner® similarly emphasized the presence of preceding 
respiratory tract infection Sabin and Aring have stated that polyneuritis 
may be caused by a toxin elaborated by microorganisms of the upper res- 
piratory tract Garvey, Jones and Warren ® in describing six cases observed 
in a two year period following hyperthermia treatments concluded that the 
disorder was a result of the activation of some infectious agent, perhaps a 
virus, by the fever The case histones that follow shoAV that clinically 
the gastrointestinal tract may be significant as a site of original infection. 

Among the polyneuritides encountered in North America, acute infec- 
tious polyneuritis is reputedly second in frequency only to alcoholic poly- 

* Received for publication January 27, 1945 

From the Medical Service and Neurologic Division A A F Regional Hosnital No 1. 
28th A A F Base Unit, Coral Gables, Florida 
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neuritis” The association of this entity with military personnel in World 
War I was noted by Casamajor “ and by Kennedy, who described cases 
and autopsy reports among allied troops m France The case reports fol- 
lowing have all had tlieir clinical beginnings in India, tlie first such to be re- 
ported to our knowledge Three cases from North Africa, not included 
in the present report, have also been observed by us 

The pathologic studies by Honeyman” demonstrated little significant 
change m the nervous system Kennedy described a patchy neuritis in tlie 
peripheral nerves, degeneration of the cells of the anterior and posterior 
horns of the spinal cord and especially of the cells of the posterior ganglia, 
and small round cell infiltration around the ganglion and cornual cells 
Casamajor noted marked degeneration of the nerve fibers within the arach- 
noid space, most marked in the motor fibers, and increase of cellular neuro- 
glia in the central gray matter, around tlie root fibers, and in posterior root 
ganglia Aring and Sabin ^ noted scattered aggregations of lymphocjrtes 
and poljTiiorphonuclear leukocytes in the interstitial tissue of the nerves of 
the cauda equina and comparable changes in the anterior and posterior roots 
Roseman and Aring noted in their three cases a marked degree of phago- 
cytic reaction in peripheral nerves and its absence centrally Gilpin, Moersch 
and Kemohan “ described patchy degeneration of myelin and fragmentation 
of the axis cylinders of the peripheral nerves without evidence of inflamma- 
tion Jervis and Strassburger reported a case m which there was degen- 
eration of neuron cells, especially of the ventral horns, and breaking down 
of myelin sheaths witli conspicuous glial reaction The peripheral nerves 
showed some degenerative changes Sabin and Aring described clianges 
in the adrenals, liver, heart, and kidneys consisting chiefly of focal infiltra- 
tion with mononuclear cells and small areas of focal necrosis Fitzgerald 
and Wood’s case ” showed a dense infiltration with lymphocytes and poly- 
morphonuclear leukocytes in one large portal area 

The cerebrospinal fluid in patients with the Guillam-Barre syndrome is 
characterized by “albumino-cytologic dissociation” — an increased total pro- 
tein with slight or no cellular response During the progressive, earlier 
phases of the disease the cerebrospinal fluid pressure .may be considerably 
elevated Ford and Walsh reported a patient in whom decompression was 
done to save tlie patient’s vision which was threatened by a progressive papil- 
ledema The elevation of total protein in the spinal fluid may reach tre- 
mendous proportions Bassoe reported a total protein of 6,660 mg per* 
cent in a three and a half year old girl who subsequently recovered The 
average range of values for total proteins, however, is considerably lower 
Guillain^^ inferred that levels below 400 mg per cent are indicative of 
abortive cases, but clinical experience generally in this country does not sup- 
port that thesis In many instances the determination of cerebrospinal fluid 
protein is not made at the height of tlie disease when tlie highest level is 
anticipated, because tlie importance diagnostically of this test is not recog- 
nized or because facilities are not available for its performance 
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Mortality figures vary gieatly Guillaiii ” prq,dicated that all cases re- 
cover Foster, Brown, and Merritt,® however, reported a 42 per cent mor- 
tality in their group, whereas Roseman and Aring’s “ review of 16 cases 
showed a mortality of 18 8 per cent 

This syndrome must be distinguished from other infectious diseases of 
the central nervous system as well as other types of polyneuritis The chief 
entities to be differentiated are acute anterior poliomyelitis and diphtheritic 
polyneuritis De Sanctis and Green have elaborated on the problem of the 
differential diagnosis of acute anterior poliomyelitis and the Guillain-Barre 
syndrome Progressive involvement, sensory changes, symmetrical ascend- 
ing paralysis, and albummo-cytologic dissociation in the cerebrospinal fluid 
favor the diagnosis of the Guillain-Barre syndrome Diphtheritic poly- 
neuritis may be ruled out by the presence of a positive Schick test, the failure 
to find the pathogenic bacteria in nasopharyngeal smears and culture, and 
the absence of clinical signs and symptoms of diphtheria 

Case Reports 

Case 1 This 37 year old patient had been stationed in Karachi, India, when he 
noted on January 26, 1944 a “tired feeling” in both legs, numbness in the fingers and 
toes, and occipital headaches During the next month the patient found it difficult to 
enter and leave his plane because of weakness in lower limbs , for a period of three 
days m mid-February he was aware of diplopia On February 26, 1944 he was 
admitted to a Station Hospital where temperature, pulse, and respirations were found 
to be normal Spinal fluid examination showed 1 white blood cell, 189 red blood 
cells, and Pandy slightly positive on March 6, 1944 Weakness in tlie lower limbs 
meanwhile became progressively worse, the patient now experienced difficulty in 
rising from a squatting position and could hardly walk forward or backward By 
March 20, 1944, upon transfer to another station hospital, the patient required the aid 
of a cane in walking On March 22, 1944 diplopia returned and persisted thereafter 
Deep tendon reflexes were absent thioughout, vibratory sensation was lost in both 
feet Spinal fluid on March 22, 1944 showed initial pressure of 130 mm of water, 
1 white blood cell, positive Ross Jones test, colloidal gold 2210000000, and negative 
Kahn reaction On April 23, 1944 the patient reached the Army Air Forces Regional 
Hospital No 1, Coral Gables, Florida At that time he could not stand unsupported 
and was quite tender over most of the muscles of the extremities Deep tendon re- 
flexes were absent thrdiighout and vibrator}' sensation was absent from tlie level of 
the iliac crests downward Mild diffuse weakness of tlie upper extremities with 
atrophy of most muscle groups of all extremities was present On April 24, 1944 
spinal fluid was under pressure of 235 mm water, showed no white blood cells, a 
positive Pandy, total protein of 344 mg per cent, and colloidal gold 35533420 The 
patient remained afebrile, complained bitterly of severe frontal headaches which on 
occasion were relieved by intramuscular injections of ergotamine tartrate Despite 
repeated transfusions, supplemental feedings, high vitamin intake, parenteral infu- 
sions, the patient became progressively worse in that the level of severe muscle weak- 
ness continued to rise On May 18, 1944 the patient was started on hot pack therapy 
to die extremities and back, but this was discontinued by May 29, 1944 because the 
tempo of progression appeared to hasten By this time the patient was unable to rise 
or turn m bed and exliibited mild nuchal rigidity Sense of position, vibratory sense, 
and stereognostic sense were lost in all extremities The spinal fluid on May 27, 1944 
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showed an initial pressure of 275 mm water, no white blood cells, 585 mg per cent 
total protein, and colloidal gold curve of 1232334432 Spinal fluid was mildly 
xanthochromic at this time Transfusions and intravenous infusions were now neces- 
sary to maintain adequate fluid intake Lumbar puncture on June 14, 1944 showed 
a xanthochromic fluid under 210 mm water pressure, no white blood cells, 732 mg 
per cent total protein, and colloidal gold 3455554443 During the last week of June, 
the patient complained of recurrent transient episodes of difficulty in swallowing so 
tliat he refused all but small amounts of liquids by mouth On July 19, 1944 the spinal 
fluid was intensely xanthochromic, showed 2 white blood cells per cu mm , and total 
protein of 233 mg per cent Twelve hours later the patient went into acute 
respiratory failure, lie suddenly became cold and cyanotic, and respirations were 
rapid, shallow and gasping He complained of pain m the lower chest on both sides, 
but remained afebrile and had no cough He was placed in an oxygen tent for 
several hours and then placed in a respirator For the next eight days he remained 
in the respirator, being repeatedly transfused and receiving parenteral fluids At the 
end of this time he was able to breathe satisfactorily again Appetite improved there- 
after and headaches decreased in frequencj' In mid-August 1944 he began to com- 
plain of episodes of haziness of vision Eye consultant noted two to three diopters 
of papilledema of both discs, with swollen veins and numerous scattered, large, flame- 
shaped hemorrhages Symptomatically no great change occurred tliereafter except 
for a transient episode of breatlilessness, relieved by a 24 hour stay in an oxygen tent 
on September 11, 1944 The last spinal fluid examination was done on August 28, 
1944, at which time the fluid was decidedly less xanthochromic than on previous oc- 
casions, initial pressure was 350 mm water, there were no white blood cells, total 
protein was 815 mg per cent, and colloidal gold was 0012212333 The patient was 
eating well and was able to sit up m a wheel diair 

Case 2 This 35 year old enlisted man was stationed in North Central India 
when, on February 28, 1944, he noticed a "fullness” in his abdomen and vomited 
No chills, fever, diarrhea, muscular aches or other pains were present On March 
2, 1944 he developed a “sore throat’ A week later he was admitted to a Station 
Hospital because of persistent headache, neckache, generalized muscle soreness, and 
regurgitation of fluids tlirough his nose On admission, oral temperature of 99 6“ F 
was noted, the uvula was found to deviate to the left, the right half of the pharynx, 
tlie soft palate, and the tongue were relatively insensitive to touch Transient 
diplopia and vertigo were present on March 11 Complete blood count, urinalysis, 
blood smears for malaria, and nasopharyngeal smears for diphtheria were negative 
On March 13 the patient was transferred to a General Hospital where the spinal fluid 
on the next day was found to contain 38 cells (95 per cent l 3 nnphocytes, 5 per cent 
endothelial cells) and a total protein of 83 mg per cent Colloidal gold and Kahn 
reaction on the cerebrospinal fluid were normal Nasal speech, regurgitation of fluids 
through the nose, and absence of triceps, abdominal and left Achilles tendon reflexes 
were noted Severe back pains were present on March 15, hot packs were applied 
three times daily to the chest, back, neck, and lower extremities for the following 
two weeks By March 17 the low grade fever had returned to normal level Repeat 
spinal fluid examination on April 8 showed 5 cells, total protein 125 mg per cent, 
and a 2 globulin H 3 ’pestliesia of tlie lateral surface of the right tliigh, and return of 
the abdominal skin reflexes were now evident Continued mild improvement per- 
sisted, but on Maj 16, 1944, at time of transfer to Army Air Forces Regional Hospital 
No 1, he still showed moderate weight loss, slight dragging motion in the left lower 
extremitj', small area of liypesthesia to touch and pinpnck over right lateral thigh 
absent Adiilles reflexes bilaterally, and moderate difficulty in swallowing solid foods 
Sedimentation rate, complete blood count, and urinalj'ses were normal Swallowing 
function test on May 23, 1944 showed marked retention of barium in valleculla and 
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reflexes, frequent stumbling on attempts to walk, bypesthesia to touch of both hands 
and feet Intensive parenteral and oral vitamin B and multivitamin tlierapy did not 
alter the patient’s status greatly by June 12, when he was transferred to another Sta- 
tion Hospital On arrival here he complained of seveie aching pains in both 
shoulders Examination disclosed weakness in the grip of both hands, hypesthesia to 
touch and pain over both hands, partial paralysis of both external recti muscles, and 
winging of the right scapula Spinal fluid examination on June 24, 1944 showed no 
white blood cells, positive Pandy (total protein could not be done), and negative 
Kahn reaction Under physiotherapy and high vitamin therapy, weakness and hypes- 
thesia of the hands receded He was evacuated to this country and reached the Army 
Air Forces Regional Hospital No 1 on August 2, 1944 where examination revealed 
marked winging of the right scapula, absent biceps, quadriceps and Achilles tendon 
reflexes, diplopia, and mild hypesthesia to touch and pain over the medial aspect of 
the left leg Spinal fluid examination on August 10, 1944 revealed initial pressure of 
160 mm water, 7 lymphocytes per cu mm , slightly positive Pandy, total protein 41 mg. 
per cent, colloidal gold 00011110000, and negative Wassermann reaction The patient 
left the hospital on emergency furlough on August 14, 1944 

Conclusions 

Six cases of acute infectious polyneuritis of the Guillain-Barre type with 
clinical onset in India are reported Preceding gastrointestinal tract disease 
was noted in four cases and may be related to the onset of neurologic symp- 
toms The fact that many of these cases were primarily diagnosed as acute 
anterior poliomyelitis seems worthy of notation The differentiation from 
acute anterior poliomyelitis can be made chiefly on the findings of albumino- 
cytologic dissociation of the cerebrospinal fluid 
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ISOLATED (FIEDLER’S) MYOCARDITIS: REPORT OF CASE 

FIRST MANIFESTED BY ARTERIAL EMBOLI IN EX- 
TREMITIES AND TERMINALLY BY MURAL 
THROMBI IN THREE OF THE HEART 
CHAMBERS 

By Roger W Robinson, Majoi, M C , A U S , and Frank B Queen, 

Lt Col , M C , A U S , F A C P„ B; igham City, Utah 

Acute isolated myocarditis was fiist described in 1900 by Fiedlei ^ It is a 
rare disease and one in which inflammation of the myocardium is apparently the 
only important acute lesion in the body Engelhardt and Bruno,® m a recent 
review, of the literature, collected nine cases from the Ameiican and 46 additional 
cases fiom the world literature Various infections have been suspected as caus- 
ing this disease such as acute upper respiratory infections, influenza, pneumonia, 
measles, virus infections, syphilis, also toxins have been suggested as etiologic 
agents circulating m the blood stream from diphtheria oi streptococcus infections 
Likewise implicated are vitamin B defiaency states, an allergic reaction or idio- 
syncrasy to bismuth, aisenic, sulfui, sulfonamides, alcohol, sparteine and adrena- 
lin Pregnancy, burns and hyperthyroidism have been associated respectively 
Avith certain cases It seems safe to state at pi esent that there is i eally no known 
cause, although recently Helwig and Schmidt® have described “a filter-passing 
agent producing myocarditis m anthropoid apes and small animals” obtained from 
hydrothorax fluid of a gibbon which dropped dead, and hydrothorax fluid and 
spleen of a chimpanzee dying very suddenly 

Grossly both animals had dilated hearts, pericardial effusion, pulmonary edema 
and bilateral hydrothorax and histologically pulmonaiy edema and an intense 
diffuse interstitial myocarditis “strikingly similai ” to that in human acute inter- 
stitial myocarditis of unknown etiology 

The filter-passing agent was passed thiough a senes of 122 mice, and with 
rare exception regularly produced paralysis followed by death oi appaient re- 
covery after a week or two At necropsy interstitial myocarditis was found in 
almost all the animals In some it was very seveie, m others limited to small 
foci of necrosis and inflammation The agent produces myocarditis In guinea 
pigs and rabbits, also It is potent and specific when introduced intravenously, 
intraperitoneally, subcutaneously, intracranially, and by nasal instillations, and 
IS present in the nasal washings of inoculated animals It is destroyed by heat- 
ing to 70® C for 20 minutes, but withstands heating to 56° C for 20 minutes, 
losing some of its potency, but not its specificily It passes Berkefeld and Seitz* 
filters Such an agent has not been previously described, and strongly suggests 
that isolated myocarditis of humans may well also be a virus disease. 

* Received for publication October 16, 1944 
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Chnically, the most striking manifestations in humans are progressive myo- 
cardial weakness with dyspnea, precordial pain, tachycardia, cyanosis, low blood 
pressure and increase in the size of the heart Most of the reported electro- 
cardiograms have shown either prolonged PR or QRS intervals with inverted 
T-waves m one or more leads Any combination of these abnormalities may be 
encountered It occurs at any age, but is more frequent in young people Some 
patients die suddenly, others have a protracted course extending for several 
months even up to two years It is most frequently mistaken for coronary 
thrombosis, pericarditis or acute rheumatic myocarditis The clinical diagnosis 
IS made by exclusion In a young person with a history of rapid, progressive 
myocardial insufficiency, the exclusion of the ordinary etiological factors, espe- 
cially rheumatic fever, should lead one to consider acute isolated myocarditis as 
the dinicd diagnosis 

Recentl}', we observed a case with this disease whose first symptoms were 
those of emboli to the left brachial and nght popliteal arteries These manifesta- 
tions emphasize tlie observations previously described that the disease process 
may be present for a considerable time before S 3 miptoms appear The patient’s 
course was one of progressive myocardial insufficiency and death At autopsy, 
there were large antemortem thrombi m three chambers of the heart Micro- 
scopic examination of the myocardium revealed the characteristic lesions of tins 
disease Because of the rarity of the lesion and the unusual features of this 
case, we considered it w'orthwhile to add it to those previously reported 

Case Report 

The patient was a 25 year old, male Negro There was no past history of rheu- 
matic fever, chorea, diphtheria, scarlet fever, influenza, syphilis or hypertension He 
had not taken any drug and had been eating an adequate diet He was well until July 
30, 1943 On that date, immediately after jumping out of a truck, he experienced 
sudden, severe pain and tenderness along the medial aspect of his left forearm with 
marked weakness of the corresponding hand He was seen by a medical officer who 
described tlie left forearm and hand as “cool, pale with absent radial and ulnar pul- 
sations ’’ A diagnosis of thrombosis of tlie left subclavian artery was made He was 
treated with rest, morphine, aminophyllin and warm wet dressings to the arm The 
pain gradually subsided in two weeks and strength slowly returned to the arm, but 
tlie hand remained weak Arterial pulsations continued to be absent 'While still in 
the hospital, during convalescence, he aw'akened August 15, 1943 witli a sharp pain m 
tlie right popliteal region The pain extended rapidly to involve the whole right lower 
leg The extremity became cold and arterial pulsations were absent The severe 
pain subsided gradually over several daj's, but the leg continued to ache constantly 
and motor poiver in tlie right leg was very weak During the latter part of August 
he had a severe attack of substernal pressure pain for eight hours On September 16, 
1943 there was a recurrence of substernal pain for several hours The patient was 
admitted to this hospital on October 1, 1943 His complaints on admission were 
constant aching pain and weakness of tlie right lower leg and slight weakness of the 
left hand 

Upon physical examination, his blood pressure was 122 mm Hg systolic and 86 
mm diastolic, temperature 98“ F , pulse 84, and respirations 18 The heart was at 
the upper limits of normal size No cardiac murmurs were heard The left radial, 
ulnar, brachial and the right dorsalis pedis, anterior and posterior tibial and popliteal 
pulses i\ere absent Grip of the left hand was weak There was weakness of the 
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right lower leg and it was cool to touch An electrocardiogram (figure 1) showed 
rounded and inverted T-waves in all leads with a deep and 2 ^2 and s Pleasured 

6 and S mm respectively The heart size was normal by chest roentgenogram (figure 
2) There was a sedimentation rate of 30 mm (Westergren method) The urine 
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was normal, the Kahn reaction negative, hematocrit 41 per cent, and the prothrombin 
time 22 seconds A blood culture was negative 

The patient was treated with bed rest and aminophyllin 0 3 gm 1 1 d He was 
given gradually increasing positive and negatne Paevex treatments to the right lower 
leg from October 11 to November 15, 1943, until he received a positive pressure of 20 
and a negative pressure of 80 for two hours daily On this regime he had gradually 
decreasing pain and increased strength m the right leg On October 26 he com- 
plained of mild dyspnea while in bed and a gallop rhythm was first audible at the 
apex A right deep femoral phlebitis was evident on November 18 and on the same 



Fig 2 Siv foot chest roentgenogram taken October 4, 1943, shoivs the heart shadow 

at the upper limits of normal size 

day he had a pulmonary infarct with hemoptysis The right femoral vein was im- 
mediately explored The vein and surrounding tissues were acutely inflamed and 
the superficial femoral vein uas completely occluded by an organized thrombus which 
extended upward into the common femoral vein and laterally into the profunda 
femoris The clot was aspirated and the superficial femoral vein was ligated and 
cut Follow ing tins episode tlie patient had fever from 99 6“ to 102“ F daily until his 
death He also complained of dyspnea at rest and the gallop rhythm became more 
prominent Hemoptysis and physical signs of pulmonary infarction gradually sub- 
sided On Noi ember 19, 1943 tlie patient noted seiere right loiver quadrant pain 
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With voluntary spasm and marked tenderness in the light lowei quadrant. White 
blood cells numbered 18,100 It was thought that, the patient probably had a right 
iliac phlebitis However, because of the possibility of an acute appendicitis, an 
exploratory operation was done A normal appendix was removed and the right 
iliac vein was explored, but no thrombus was palpable The patient had relief of his 
right lowei quadrant pain after this procedure Another pulmonary infarction oc- 
curred on November 21, 1943, following which the heart became moderately enlarged 
and signs of heart failure, dyspnea, tachycardia, gallop rhythm and bifid apex impulse 
were evident On December 4, 1943 the patient had an attack of severe substernal 
pam which lasted several hours Following this, he became very drowsy and 



Fig 3 Portable diest roentgenogram taken December 5, 1943, shows a marked in- 
crease in the cardiac shadow with the left border of the heart shadow extending to the left 
thoracic cage 

orthopneic Moist rales were heard at both lung bases, the livei became palpable, and 
ankle edema appeared The patient was rapidly digitalized without improvement 
The signs of heart failure increased rapidly (figure 3) The blood non-protein nitro- 
gen rose to 107 He died in his sleep on December 8, 1943 

Autopsy Findings The external examination of the body was normal except 
for slight pitting edema of the right ankle The heart weighed 610 gm The epi- 
cardium \\as smooth and glistening The chambers were all moderately dilated 
Multiple rubbery, fairly firm, yellowish-red to dark bluish-red, firmly adherent thrombi 
were present in the right auricle, right ventricle and left ventricle (figures 4 and 5) 
The vahe leaflets were smooth and delicate The left ventricle varied in thickness 
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from 1 5 cm to 0 7 cm The right ventride averaged 0 6 cm The myocardium was 
of peculiar yellowish, beefy-red color, and firm No areas of old or recent infarction 
were recognized grossly The coronary arteries were widely patent and lined by 
smootli, glistening intima The aorta measured 4 cm in circumference at the level 
of die diaphragm, and was of normal elasticity The intima was smooth except for 
an occasional small bright yellow atheromatous nodule The inferior vena cava con- 
tained a large, bluish-red, free lying thrombus extending to 6 cm above the bifur- 



Fig 4. Shows mural endocardial tlirombi m right auricle and ventricle 

cation^ It was firmly attached to tlie intima at the left of the bifurcation and it 
continued infenorly with a large thrombus which completely occluded tlie lumina of 
the common iliac veins, extending distally in the left for a distance of 3 cm , and in 
the right throughout the right common iliac v'ein and femoral vein to the fossa ovalis, 
where the vein had been ligated by black silk sutures and a 2 cm segment of the vein 
removed The tlirombus continued distallj from die point of ligation down to the 
level of the niid-calf After the body was embalmed the left bracliial and the right 
femoral arteries and their branches were opened and examined to the wrist and ankle. 
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respectively There was a small amount of material giossly resembling fibrin adherent - 
to tlie wall of the brachial artery in its midportion (microscopic examination disclosed 
this as a completely organized thrombus and contracted residuum of a previous 
thrombus or embolus, see below) the light femoral system contained recent partially 
organizing clot The posterior tibial arterj' was filled with a dark bluish-red thrombus 
The lungs were atelectatic in the lower portions, and contained small recent pul- 
monary infarcts The small arteries leading to these contained adherent thiombi 
Gross examinations of the intestinal tract, pancieas, spleen, liver, gall-bladder and 
adrenals were essentially negative The kidneys contained multiple slightly depressed 



Fig 5 Shows mural endocardial thrombi in the left ventricle 

% 

infarcts in the lower pole of the left kidney and a small infarct in the midportion of 
the right kidnej The remainder of the genitourinary tract was grossly normal 
The brain and spinal cord were normal The muscular, osseous, lymphoid and en- 
docrine systems were normal 

On microscopic examination the conspicuous pathological clianges were found to 
be limited to the heart and vascular s>stem The myocardium exhibited extensive 
interstitial collagenous connectne tissue deposition with occasional small foci of 
lvmphoc>tes and other monoc>tes, together with a few plasma cells and scattered 
poljmorphonuclear leukecj-tes (figure 6) The individual myocardial fibers show 













CASE EEPORTS 


867 




*■ •'j. "A 

-f ** 


•e' , ', ^'-4 

. , j,- 


'h^- • -.ftjr .<’*.- 


1 ' 

• -u* 




' ' y . " <; ^ .- - , ^ ' .4d 




1 t ‘c*-*- ^ ' "i' 

-If I f ■. "I ' ' "' jfc * 

<•■ «'V ^ 


v'* ■* 




\ C.i>‘V."-i >/ 


* JL* 

* • V 




hterstiMl 6bros» and cdlalar .nmirat.on, 



868 


ROGER W. ROBINSON AND FRANK B QUEEN 


marked, and often irregular hypertrophy, with extensive vacuolization in many fields 
The mural thrombi showed partial organization immediately adjacent to the endo- 
cardium, primarily in the areas where the myocardial fibrosis had extended to the 
subendocardium There were organizing thrombi in both iliac veins The left ulnar 
artery contained several small completely organized polypoid thrombi which were 
firmly attached to the intima though tliese were contracted, and did not materially 
decrease the size of the lumen The left brachial artery contained a similar com- 
pletely organized thrombus This, too, was contracted, so that it affected lumen 
volume little, if at all The right posterior tibial artery contained a large laminated 
thrombus which was slightly organized at the periphery Sections of the lung re- 
vealed multiple recent, old and organizing infarcts, and chronic passive congestion 
Sections- of the kidneys confirmed the gross impression of multiple ischemic infarcts 
with marked passive congestion, with adjacent arteries occluded by organizing 
thrombi The reaction of repair and inflammation about these infarcts was surpris- 
ingly slight Microscopic sections of the stomach, small intestines, spleen, pancreas, 
gall-bladder, adrenals, bladder, prostate, seminal vesicles, testes, endocrine glands, 
brain, bone, muscles, lymph nodes and breasts were essentially normal The principal 
anatomic diagnoses were 

1 Myocardial fibrosis (Fiedler’s myocarditis) with focal endocardial fibrosis 

2 Cardiac hypertrophy and dilatation 

3 Mural thrombi, multiple, partially organized, right auricle, right ventricle, and 

left ventricle 

4 Emboli, multiple, of left brachial artery (organized and recanalized, not oc- 

cluding) , of radial and ulnar arteries (organized and recanal ized, not oc- 
cluding) , of right popliteal and posterior tibial artery (recent and partially 
organized) , of small branches of the pulmonary artery (old, organizing and 
recent) , and of renal arteries (partially organized) 

5 Ligation and resection of 2 cm of the right posterior femoral vein 

6 Thrombi (recent) of vena cava, common iliac veins, right popliteal, and right 

posterior tibial veins 

7. Pulmonary infarction, multiple (recent and old) 

8 Renal infarcts, multiple, ischemic, bilateral, small 

Summary 

A case of isolated myocarditis of the Fiedler’s type is presented The first 
signs of the disease were emboli to the left brachial and right popliteal arteries 
The course was one of progressive myocardial failure with chest pain, dyspnea, 
tachycardia, gallop rhythm and rapidly enlarging heart The clinical diagnosis 
was myocardial infarction with mural endocardial thrombi resulting in peripherai 
emboli Only after microscopic examination of the heart was the true nature of 
the condition established 
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THE COMBINATION OF HYPERTHYROIDISM AND 
PERNICIOUS ANEMIA REPORT OF A CASE 
WITH A REVIEW OF THE LITERATURE * 

By Felix Boenheim, M D , David Schwimmer, M D , and Thomas Hodge 
McGavack, M D , F a C P , Nezv Yoik, N Y 


In the earlier literature on hyperthyroidism, anemia was regarded as one of 
the characteristic findings From the reports, it is apparent that the diagnosis 
was usually made from the color of the face Later on, when exact blood studies 
were perfoimed, it was found that not only were the signs of anemia missing, but 
also that an increase in the number of red cells might actually be present in some 
instances Kochei ^ was the first to stress this 

The lelatiiely normal erythrocyte and hemoglobin values are emphasized 
by the data of several workers In 678 cases of hyperthyroidism, Plummer - 
found an average of 4 79 million eiy'throcytes per cu mm with a hemoglobin 
of 83 1 per cent , Jackson ® obtained an average of 4 79 million red cells 
and a hemoglobin of 78 per cent , and McCullagh and Dunlap * in 1200 cases 
noted an average of 4 55 million red cells with a hempglobin of 82 5 per cent 
In 20 cases reported by Wahlberg ® the red cells ranged between 3 45 and 4 43 
million (average 4 069) and the hemoglobin between 70 per cent and 80 per cent 
(average 75 5) The figures are somewhat higher in Deuscli’s ® cases 3 3 to 5 5 
million erj^throcytes and 77 per cent to 102 per cent hemoglobin 

In fact some observers have noted an increase m the number of red blood 
cells Zimmennann examined 24 males and 76 females , in seven the erythro- 
cyte count was helow 4 0 million, in 27 it was above 5 0 million, m five above 5 5 
million, and in one, more than 6 0 million He noted no relationship between the 
blood count and tlie seventy or duration of the disease. A very definite increase 
in red blood cells was reported by Schwanke,® who observed an exythroc 3 'te count 
as high as 86 million Blank® descnbed poikilocytosis, sometimes combined 
with basophilic stippling, m 30 per cent of 17 patients with Graves’ disease 
In some recent publications, the morphological blood picture in hyperthyroid- 
ism IS often described as normal. JolP® states tliat the red cells are “seldom 
much altered,” and that only in advanced cases does one find poikilocytosis, 
polycliromatophiha, and basophilic stippling Means says there is no charac- 
teristic change, as do Lawrence and Row'e^® According to Crotti,“ Fleisch- 
hans,^"* and Kleiner and Renyi-Vamos,^® the blood picture exhibits deviations 
from the normal only in severe cases, when the findings are those of a secondary 
anemia Our own findings in a senes of cases of hyperthyroidism and hypo- 
thyroidism (table 1) reveal no stnking or charactenstic dianges in the blood 
pattern 


Although tlie tlieory has been advanced that the thyroid stimulates hema- 
topoiesis,^® the combination of polycytliemia and h 3 pertliyroidism is infrequent 
A search of the literature reveals that only nine cases have been reported 
so, SI. ss, S3 ^ diagnoses in five of tliese are questionable We have observed 
this combination on one occasion 


*Reccued for publication October 10, 1944 

From the Department of Medicine, New York Medical College, and the Research Unit 
Aletropolitan Hospital, New York Citj ’ 
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Table I 


Correlation of Data m 20 Patients with Hyperthyroidism and 25 with Hypothyroidism * 



Hyperfunction 

Mypofunction 


1 

Range 

Average 

Range 

Average 

Age (years) 

21-50 

36 2 

14-65 

34 2 

B M R (%) 

+ 10-+72 

312* 

-4 — 22 

-13 23 

Hemoglobin (%) 

54-115 

78 7 

60-100 

79 7 

No of red cells 

3 45-6 5 

4 274 

3 5-5 2 

4 387 

(per cu mm ) 

Color index 

0 65-1 15 

0 944 

0 9-1 1 

0 96 


^ Two cases of hyperthyroidism are not included in this summary The one case was 
probably connected with a pernicious anemia However, a thorough study could not be 
made The other patient suffered from a polycythemia 

® Not including two cases with b m r of + 4 2 and + 4 0, respectively (after operation) 

A piofound anemia, even pernicious anemia, is moie likely to be seen m com- 
bination with frank myxedema than with hyperthyroidism As Means, Castle, 
and Lennan** remark, “That pernicious anemia may resemble myxedema, and 
that myxedema may resemble pernicious anemia, has long been apparent ’* 

In view of the above, the coexistence of hyperthyroidism and pernicious 
anemia is quite remarkable Handbooks on endociinology and hematology 
either do not mention the combination at all, or only to say that they have not 
observed it Youmans,^® for example, writes that “in parts of the country where 
both diseases occur frequently, their combination is not seen “ 

On the other hand, 28 authors have leported this combination in 75 instances 
(table 2) In some of these cases, however, the diagnosis of pernicious anemia 
seems not to have been fully established, e g , Schaumann and Saltzmann ques- 
tion the diagnosis in Kerppola’s cases Some i eports of the combination may 
have escaped our notice because of the title under which published, whereas a 
number of others undoubtedly have never been repoited at all Apparently 
Suzman saw the two conditions together, for, on reporting the basal metabol- 
ism m peinicious anemia, he states that cases with a thyroid condition are not 
included Davidson and Gulland mentioned patients with pernicious anemia 
following exophthalmic goiter, but gave no details Meulengracht claimed 
his attention had not been drawn to this problem in the beginning of his study 
The same conclusion can be drawn from Stenstam’s publication In his 
records, both diseases occurred together three times in a series of 192 cases of 
pernicious anemia observed between 1929 and 1938, but among the cases ad- 
mitted to the hospital in 1938 alone, he found the coincidence four times 
31 B- S3 listed in table 2, a total of 50 was reported by six authors,®®- 

31, 8.. S3, 34. 8. and the remainder by 22 examiners 

The occurrence of other diseases m the course of pernicious anemia is not in- 
frequent One hundred eight (17 2 per cent) of Giffin and Bowler's®® 628 
patients with pernicious anemia suffered also from other diseases Wilkinson ®® 
saw concomitant maladies in 98 (264 per cent) of 370 patients Of these. * 
en ocnne isorders were the third most frequent , and of the endocrine patients 
live had exophthalmic goiter, one hyperthyroidism, and three myxedema 
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Table II 

Data m All Reported Cases of the Combination of Hvpertliyroidism and Pernicious Anemia 




1 


Total No 

Order of Onset 


stances of 

1 

- 

Cases 




Author 

combination 

Sex 

Age 





of PA 

AH 

1 

in 

H 

P A 
first 

H 

first 

Simult 

Adler « 

2 

f 

51 



• 

+ 


Aitoff and Loewy 

1 

f 

44 




+ 


Andrus and Wintrobe ** 

5 

m 1 

54 

430 

1180 

+ 


» * 



f 

31 



+ 





f 

43 



+ 





f 

47 

1 


+ 





f 

61 





+ 

Bauer 

1 

f 

49 




+ 

Billings 

Burt\ell, Smith and 

1 

f 

36 

20 



+ 


Neighbors ® 

1 

m ! 

23 




+ 


Faber 

1 

i 





+ 

1 


Fernandez 

1 

m 

IS 




+ 

Fleischhans ** 

1 





+ 


Giffin and Bowler ” 

5 



628 


1 


Gulland and Goodall ” 

2 

f 

25 




+ 




f 

45 




+ 


Hansen ” 

1 

f 

30 






Hanssen and Stub 

1 


35 




+ 


Heeres 

1 








Kerppola 

2 

f 

30 


i 


+ 



f 

37 




+ 


Landstrom “ 

1 







Lichtenstein 

1 

f 


114 




+ 

Meulengracht 

8 

f 

30 

151 



+ 



f 

30 




+ 

1 



f 

35 




+ 




f 

1 39 




+ 




1 f 

i 53 




+ 




f 

; 58 




+ 




f 

58 




+ 


Murphy “ * 

18 

f 

62 

578 



+ 

+ 


Neusser “ f 1 

1 


44 


+ 


Schroll 1 

Schur 

1 

1 

m 

26 


1 

+ 

+ 
i + 

Schwanke * 

1 

f 

54 


1 52 


4- 

Stenstam 

8 

m 

44 

192 

389 

+ 





f 

33 




+ 

i 



f 

35 



+ 




f ! 

43 



! + 

1 



f ^ 

46 



+ 




f 

58 




+ 




f 





+ 


Troll M 

1 

1 

f 

72 




+ 


Vedder 

1 1 

m 





+ 

+ 


Weese 

1 

f 

61 

370 


1 


Wilkinson 

3 


+ 


1 

75 

1 

1 

2603 

1621 






niurpny suites only tnat evophtlialmic goiter ^\as tlie firs 
7 Same case tras published by Ch\ostec and by Dccastello 
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Table III 


Inadence of the Combination of Pernicious Anemia and Hyperthyroidism 



Totil no 
admissions 
to liospital 

No cases 
pernicious 
anemia 

No cases 
Graves' 
disease 

No cases Graves' 
disease and 
pernicious anemia 

Andrus and Wintrobe 

30,208 

335 

626 

2 


19,535 

95 

504 

3 

Stenstam 

28,411 

192 

389 

3 

Totals 

78,154 

622 

1519 

8 


Analysis of table 2 indicates that the incidence of hyperthyroidism m per- 
nicious anemia is only 0 6 per cent, whereas the incidence of pernicious anemia 
in hyperthyroidism is 1 9 per cent. Stenstam and Andrus and Wintrobe 
surveyed the number of cases of pernicious anemia and hypertliyroidism oc- 
curring separately and in combination, and compared these with the total hos- 
pital admissions (table 3) From their data we can calculate the correlation 
factor to be 0 005, i e , mathematically a real relationship is improbable 

We present here m detail an interesting coincidence of hyperthyroidism and 
pernicious anemia in an elderly female whom we have had the opportunity of 
observing closely over 20 months of continuous hospitalization 

Case Report 

C C , a 65 year old white female, was first admitted to the Metropolitan Hospital 
on October 21, 1942 complaining of extreme weakness, dyspnea, palpitation, headache, 
tinnitus, and blurred vision These symptoms, which had their onset shortly after the 
death of her husband five years previously, were markedly aggravated m tlie few 
weeks prior to admission, and were occasionally associated with vomiting Of note 
in the past history were tivo operations . the first one a bilateral ovariectomy at the 
age of 26, the reason for which is unknown, and the second a subtotal thyroidectomy 
at the age of 58 for hyperthyroidism 

Physical examination revealed a chronically ill, thin, pale elderly white female 
who was confused and disoriented The mucous membranes were pale, the tongue 
was smooth, piflk, and uncoated In the region of the thyroid gland there was a well- 
healed collar incision underneath which a small amount of tliyroid tissue was palpable 
e car lac sounds were regular and of good quality, with a moderate accentuation 
01 tlie second aortic sound , a loud blowing systolic murmur was audible over the whole 
precordium The lungs were clear Tlie liver and spleen were not palpable The 
eep tendon reflexes were hypoactive, but no pathological reflexes were elicited 
7 Acn 1 ® showed 40 per cent hemoglobin, with 1 6 million erythrocytes and 

, 50 leukocjtes per cu mm, and a differential white count of which polymorpho- 
nuclears comprised 45 per cent, .lymphocytes 48 per cent, and monocytes 8 per cent 
1 he sternal marrow was diffusely megaloblastic The icteric index was 8 5, and the 
van den Bergh reaction was of tlie direct, delayed type On gastric analysis, no free 
hydrochloric acid was found 

The imticnt responded well to the administration of liver extract and smalt trans- 
fusions Her sensorium cleared, strength returned, and the symptomatology present 
on en^ disappeared She was discharged to the Out-Patient Department on Novfem- 

pernicious anemia was satisfactorily treated until February 6, 
Un the latter date she was returned to the hospital complaining of marked 
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nervousness, dizziness, tingling in the extremities, weakness, dyspnea, palpitation, and 
insomnia 

Physical examination then revealed a hyperkinetic, apprehensive elderly woman, 
well oriented for time and place Marked exophthalmos was present, with moderate 
hd-lag and difficulty in convergence There was a gross tremor of the hands, but 
the deep tendon reflexes were hypoactive Hypesthesia was present in both feet, 
and the vibratory sense was diminished over the lower leg The remainder of the 
examination was not remarkable 

Her basal metabolic rate, which had been plus 70 per cent in the clinic several days 
before admission, was now plus 34 per cent The findings on examination of the blood 
were hemoglobin 80 per cent, and S 93 million erythrocytes and 5,600 leukocytes per 
cu mm , witli a differential white cell count of 50 per cent polymorphonuclears, 46 per 
cent lymphocytes, and 4 per cent monocles The blood sugar, urea nitrogen, and 
creatinine levels were witlnn normal limits Gastric analysis again yielded no free 
hydrocliloric acid, even after injection of histamine Roentgenograms of the skull 
demonstrated a normal sella turcica and normal clinoid processes In the electro- 
cardiogram, many auricular and ventricular extrasystoles were noted The circulation 
time, performed by tlie fluorescein method of Lange, was 15 seconds from arm 
‘ to lip, and 31 seconds from arm to leg 

Injection of liver extract at this time was immediately followed by a sensitivity 
reaction characterized by marked itcliing and flushing, both immediately relieved by 
the intravenous administration of calcium gluconate As the blood picture subse- 
quently remained within normal limits, no further injection of liver was attempted 

Because the patient was opposed to operation and because we thought that her 
hyperthyroidism might be secondary to pituitary overactivity, she was given desic- 
cated tliyroid, gr 1/10 daily Some clinical improvement was noted, despite the fact 
tliat the basal metabolic rate on February 25 was plus 53 per cent Subsequent de- 
terminations, made at approximately monthly intervals, .ranged between plus 28 per 
cent and plus 63 per cent 

Early in April, of 1943, the patient showed signs of mental confusion, later be- 
coming irrational, disoriented, and finally stuporous About this time, too, auricular 
fibrillation developed, which persisted for more than one year Examination of the 
peripheral blood and of the bone marrow revealed no abnormalities The patient was 
given 50 mg each of thiamin chloride, nicotinamide, and cevitamic acid intravenously 
daily for four days, with a complete return to consciousness and clearing of ffie 
sensonum Adequate vitamin supplements were thereafter continued by mouth 

During tlie succeeding six months, tlie patient’s status changed little, -there was 
no weight loss and few subjective complaints, in spite of a persistently elevated basal 
metabolic rate During November and December, 1943, the clinical signs of hyper- 
thyroidism increased, weight loss, irritability, marked perspiration, and tremor 
Therefore, m January, 1944, thiouracil 0 4 gni daily, was prescribed, following which 
a complete remission of all symptoms and signs of hyperthyroidism occurred The 
basal metabolic rate fell to plus 4 per cent, and the auricular fibrillation was replaced 
by a normal sinus rhythm The details of the patient’s course during thiouracil 
therapy are more fully reported elsewhere ®® 

Discussion 

The sequence of events in the above case is rather interesting It is dear 
tliat the hypertliyroidism was present a considerable period of time before the 
perniaous anemia occurred Following sub-total thyroidectomy, the metabolic 
status remained normal for seven years, during which pernicious anemia made 
Its appearance The second episode of hyperthyroidism devdoped while the 
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pernicious anemia was regressing under treatment with injections of liver extract 
It IS noteworthy that the pernicious anemia continued into full remission in the 
face of a full-blown hyperthyroidism, which of itself might have been expected 
to produce a pseudo-peinicious anemia picture It is of no great moment that 
the patient did not require more liver injections to maintain a normal blood 
picture after they were discontinued m February, 1943, as a result of sensitivity 
It is well known that patients with permaous anemia remain clinically well after 
a few initial doses of liver , m fact, spontaneous remissions are not uncommon 

That the nutritional needs of the body may be greatly iiici eased by hyper- 
thyroidism IS forcefully illustrated by the stuporous state pur patient developed 
m April, 1944 The condition simulated that of an advanced aitenosclerotic 
cerebral degeneration and was only completely differentiated from it when it was 
dramatically relieved by parenteral vitamin therapy -^Although the increased 
needs for vitamins A and m hyperthyroidism have been well established, little 
attention has been devoted to a study of nicotinic acid, the use of which had such 
a stiikmg effect in our patient 

The simultaneous occurrence of hyperthyroidism and pernicious anemia 
naturally raises the question of the influence of each disease upon the other 

Some Physiologic o-Pathologic Considerations of Thyreo-Hematopoiettc Re- 
lationships Since many authois have discussed the influence of the thyroid 
gland on blood formation, it is surprising that the bone marrow has not been 
examined more fiequently m uncomplicated hyperthyroidism Only 10 cases 
are reported wheiem such examinations were performed In two of these 
cases,’® only the ribs were examined, and these were found to be normal Of 
the others, seven showed red bone marrow ^ In Rautmann’s case 

the extremely large number of eosinophilic myelocytes was striking, as was the 
moderate number of erythroblasts. There were no findings in vivo to explain 
the presence of red bone marrow One of Pettavel’s patients, who also had red 
bone marrow, exhibited a normal blood picture while alive Wegelin de- 
scribed yellow marrow in one case Despite the hyperplasia of the marrow 
noted in more than half these cases, a direct effect of the thyroid on the bone 
marrow was not established 

Nor IS the influence of the thyroid on blood foimation clearly illustrated by 
cases of hyperthyroidism combined with pernicious anemia Red marrow was 
noted in two such cases by Meulengracht and in one case by Lichtenstein 
The latter also found atrophy of the pituitary and thyroid glands Zondek 
advocated the administration of thyroid powder in cases of anemia It was 
asserted that some patients with pernicious anemia do not improve on liver > 
therapy alone, but only after the addition of thyroid Wilkinson,®* however, felt 
there was "little evidence in favor” of the theory that thyroid substance was 
necessarj' for hemopoiesis 

On the other hand, a definite stimulation of the bone marrow by thyroid is 
claimed by some investigators in animal experiments Parhon and Parhon*’^ 
noted led bone marrow, cell proliferation, vasodilatation, and les vestciiles 
adipcuses Lida,*® working with rabbits, considered the spleen necessary for 
proper stimulation of the marrow Mansfeld claimed the existence of a 
second thj roid hormone the action of which is pi imarily upon the bone marrow. 

Kunde, Green, and Burns studied the influence of thyroid feeding on rab- 
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(Its, and noted an initial polycythemia and increase in hemoglobin The bone 
narrow was “less fatty than normal ” Besides the polycythemia, they also ob- 
ierved many eosmophiles and myelocytes Lim and Brown noted bone mar- 
•ow stimulation only in young rabbits . 

The observations of Marine are of great importance He produced hyper- 
Tophy of the thyroid in fishes and in rats by feeding them liver one to three 
lays old Animals receiving either fresh liver or liver four to six da 3 'S old 
naintained normal or nearly nonnal tlijTOid glands Marine concluded that 
‘the diet is only a contnbuting factor, and it may act by increasing the work of 
he thyroid in order to maintain a general increase in metabolism, especially in 
:onnectioa witli the overfeeding of nutritionally incomplete diets ” 

In some cases of pernicious anemia, the tliyroid gland was examined post 
mortem It was found enlarged once in 30 cases reported by Neumann In 
13 cases reported by Mendershausen,®® only one had a normal thyroid, in the 
remainder, the gland was atrophic and inffltrated with lymphocytes, and new 
colloid was sometimes present Kerppola®* noted enlargement of tlie thyroid 
gland -in five of 107 patients with pernicious anemia Schaumann and Saltz- 
mann made similar observations 

In two cases of pernicious anemia, Holler found no iodine in the thyroid 
This IS of interest because of his claim ® ‘ to have found a hanolysin in the blood 
of h)'perth 3 >Toid patients “which (is) similar to that in cases of pernicious anemia 
and acts as a hemo- and myelotoxic agent” Pappenheim has propounded a 
similar theoty 

Employing the hippunc acid test, Bartels and Perkin found that hepatic 
damage in exophthalmic goiter was more frequent and more severe than had 
previously been suspected Similar results- were reported by Haines, Magath, 
and Power Rowe found hepatic dysfunction in 22 4 per cent of 664 cases, 
far more than in any other endocrinopatliy Pende,®® too, noted hepatic damage 
in Graves’ disease, he also found tlie same abnormalities of the leukocytes in 
h 3 T)erthyroidism as in pernicious anemia 

Pathological examinations of the liver in Graves’ disease are quite striking 
Haban®® speaks of “cirrhosis Basedowii” Cameron and Karunaratne ®* ob- 
served changes in hepatic structure in 20 of 30 cases Weller ®® studied a group 
of 48 cases m which all possible causative factors of hepatitis were eliminated 
Sixteen showed slight chronic hepatitis, and 26 exhibited marked involvement, 
the structural clianges varied from chronic hepatitis to necrotizing processes 
Beaver and Pemberton ®® reported similar findings 

Age and Sex Incidence of Hypei thyroidism and Penucioits Anemia There 
IS a difference m the age incidence of perniaous anemia and Graves’ disease. 
Patients witli h 3 'pertliyroidism are under 20 or between 20 and 40 years old, 
according to Goldzieher®" and Deusch,®® whereas tliose w'lth pernicious anemia 
are usually betw^een the ages of 40 and 60 ®® Murphy found tlie average age 
of patients witli pernicious anemia to be 55 3 'ears In 72 per cent of his cases, 
the disease W'as discovered aftei the fiftieth 3 ear 

Exact statements about age and sex are available in 37 patients reported to 
have both pernicious anemia and h 3 'perthyroidism Thirt 3 ' "'ere female, five 
male, and two were not specifically designated A majorit 3 >- of the patients were 
between 30 an^ 50 5 'ears old* (table 4), with the males averaging 324 3 ears, and 
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Table IV 

Age Distribution in Patients Suffering from Pernicious Anemia and Hyperthyroidism 


Age 

Sex 

Total 

M 

F 

? 

15 

1 



1 

20-29 

2 

1 


3 

30-39 


11 

1 

12 

40-49 

1 

7 

1 

9 

50-59 

1 

7 


8 

60-69 


3 


3 

72 


1 


1 

Totals 

5 

30 

1 

2 

37 


the females 45 1 years Sixteen of the 37 patients were younger tlian 40 years 
It is apparent,' then, that pernicious anemia becomes manifest earlier than usual if 
It IS combined with hyperthyroidism 

The Reciprocal Influence of Hyperthyroidism and Pernicious Anemia upon 
Each Other Of tlie 75 patients whose histones are summarized (table 2), state- 
ments are available on the first disease diagnosed in only 56 cases Forty-two 
(75 0 per cent) showed evidence of hyperthyroidism piior to the onset of per- 
nicious anemia, 10 (179 per cent) presented the reverse sequence of events, 
and four (7 1 per cent) apparently developed both diseases simultaneously 
When hyperthyroidism was tlie first disease diagnosed, pernicious anemia 
made its appearance any time between one and 30 years later, the average being 
15 5 years When pernicious anemia was the initial disease, hypertliyroidism 
supervened from one-half to nine years later, with an average of foui years 
It has been stated by various authors tliat the course of either hyperthyroidism 
or pernicious anemia is not changed by tlie superimposition of tlie other Giffin 
and Bowler,®® for example, say “There was nothing to indicate . a modifica- 
tion of the course of either disease ” Others, however, like Meulengracht,®® 
assert that the symptoms of Graves’ disease more or less disappeared after the 
development of pernicious anemia ' 

In the published case histones, data are available in 49 instances on the 
thyroid manifestations present when pernicious anemia was diagnosed, these 
are detailed in table 5 A critical analysis of the figures m this table reveals 


Table V 

Thyroid Manifestations Present When the Diagnosis of Pernicious Anemia Was Made 

(49 cases) 


E\ophihalmos only 
Increased basal metabolic rate 
Remaining manifestations of Graves' disease 
All symptoms of Graves’ disease 
No symptoms of Graves' disease 
Hj pothyroidism had developed ‘ 

Total 


No times 
observed 

Per cent 

7 

14 3 

14 

28 6 

7 

14 3 

7 

14 3 

11 

22 4 

3 

6 1 

49 

100 0 


roid had de\ eloped 
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that the number of cases m whicli Graves’ disease existed when the second 
disease was diagnosed is actually smallei than appears at first glance For 
example, it is known tliat exophthalmos is one of the most difficult manifestations 
to influence, and that it frequently persists after tlie hyperthyroidism is completely 
cured clinically Thus it may be assumed tliat the seven patients having only ex- 
ophthalmos, had no real evidence of hyperthyroidism 

Similar caution must be exercised in interpreting basal metabolic rates Ele- 
\'ated percentages are listed in 14 instances , the figures given by Murphy are 
excluded, since he merely stated that the values ranged between plus 20 per cent 
and plus 62 per cent In the tabulated cases, the basal metabolic rate varied 
between plus 15 per cent and plus 114 per cent, witli an average of 42 3 per cent 
Since Becker pointed out tliat the basal metabolism m pernicious anemia alone 
may be increased to as high as plus 28 per cent, we cannot diagnose hyperthyroid- 
ism when pernicious anemia is also present if the rate is below plus 30 per cent 
On this basis, five of the 14 tabulated cases must be excluded Furtliermore, we 
may presume tliat three of the 49 patients had developed a hypofunction, and in 
seven it is questionable whether signs of hyperfunction still existed Thus, the 
diagnosis of hypertliyroidism is doubtful in almost half tlie cases, and the 
amdioratmg effect of the supervemng pernicious anemia is questionable 

Of furtlier interest is die fact that Meulengracht,®® Murphy,®* and otliers ex- 
pressly state that their patients never developed features of myxedema if per- 
nicious anemia were present with tlie hypertliyroidism An obvious hypofunc- 
tion existed in only tiiree, perhaps four, cases. In one of Murphy’s cases the 
basal' metabolic rate dropped to minus 26 per cent, and in one of Adler’s 
from plus 67 per cent to minus 27 per cent In the case observed by Gulland and 
Goodall,” "the sjTnptoms (of Graves’ disease) had given place to those of myx- 
edema” shortly befotc pernicious anemia developed Similar doubts exist con- 
cerning the direct influence of pernicious anemia in Kerppola’s patient 

On tlie other hand, there is less question about tlie influence exerted b}' the 
development of hyperthyroidism in cases of preexistent permcious anemia It 
is recognized that the symptoms of this blood disease may be replaced by an 
entirely new s)Tnptom complex, such transformations were emphasized by 
Naegell in one case of tuberculosis and m one of heart failure, and by Wein- 
berg ” in a patient who developed cancer of the stomadi The most character- 
istic feature in patients witli pernicious anemia after the development of Graves’ 
disease is the loss of weight Patliological pigjmentation has also been ob- 
served ®® However, each of these alterations can be attributed to Graves’ dis- 
ease alone, without necessarily implying that the antecedent pernicious anemia 
played a part 

Etiological Factois m Hyperthyroidism and Pernicious Anemia Theories 
on the pathogenesis of each of the two diseases individually are manifold, but 
only those will be mentioned which perhaps indicate the relationship of the one 
to tlie other For example, one group of autliors considered a constitutional 
basis, eg, Meulengracht, whereas otliers, like Stenstam,®^ denied its importance. 
The phjsical features of patients with pernicious anemia are quite different from 
those with Graves’ disease The latter are young, slender, and lose weight easil) 
The former are older, rather stout, and exhibit no tendency' to weight loss 
Furthermore, if tlie two diseases were genetically related, one should expect 
tlieni to occur frequently in a given family. As far as ue could determine, tliere 
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have been only three histones published in which both diseases occurred in the 
same family Reference has already been made to one, mentioned by Mui-phy 
Another, reported by Hirsch,'^^ concerned a patient with pernicious anemia , one 
sister died of pernicious anemia, while another suffered from Graves’ disease. 
The third instance, reported by Benjamin,’® was that of a patient with pernicious 
anemia and diabetes mellitus whose mother had an extremely severe thyrotoxi- 
cosis One of us (F B ) had occasion to treat a patient with hyperthyroidism 
whose mother, grandfather, and two paternal uncles died of pernicious anemia 
Vedder considered Graves’ disease to be a deficiency state moreover, he 
attributed the pathogenesis of pernicious anemia to a diet poor in piotein In 
stressing the similarity of the two processes, he emphasizes diarrhea, achylia, and 
increased basal metabolic rate^ as common to both Pappenheim noted the 
occurrence of pernicious anemia following shock or toxicosis, an eti 9 logy quite 
common in thyrotoxicosis Pende®® emphasized the similarity of the white 
blood cell picture in the two diseases 

The etiologic role of achlorhydria in the anemias of hyperthyroidism is not 
convincing, even though achylia does occur in cases of long-standing Graves’ 
disease Hansen,” Meulengracht,®® and Fleischhans suggest, rather, that it may 
be one factor which makes pernicious anemia manifest (without actually being 
a direct cause) A contiibutory role may also be played by the hepatic damage 
found in Graves’ disease, especially when combined with achloihydna 

The question has been raised whether tlie second disease, be it pernicious 
anemia or hyperthyroidism, is caused by the therapy used for the first Some 
authors have felt that the treatment of pernicious anemia by liver may be re- 
sponsible for subsequent hyperthyroidism, but the evidence at best is tenuous 
In a few instances where pernicious anemia followed hyperthyroidism, radiation 
of the thyroid may have been responsible, perhaps by producing myxedema and 
Its attendant pernicious anemia-like picture Hansen,” for example, observed 
the development of pernicious anemia “acutely, directly after a course of roent- 
gen treatment The causal connection seemed unquestionable, although pre- 
existing achylia may have affoided a predisposition” Similar instances have 
been noted after thyroidectomy, but in none of them can other factors be excluded 

If all factois are critically analyzed, it becomes apparent that the co-existence 
of hypertlijn oidism and pernicious anemia is only fortuitous, and that no demon- 
strable causal relationship exists 

Summary and Conclusions 

ScAcnty-six cases, including that herein reported, of co-existent hyper- 
th) roidism and pernicious anemia have been published in the literature ; of these, 
50 weie described by six authors 

Three-tourths of all these patients exhibited evidence of hyperthyroidism 
before the onset of symptoms of pernicious anemia Ten presented the leverse 
sequence Four apparently developed both diseases simultaneously 

A secondaiy hypofunction of the thyroid developed m only three cases fol- 
low mg the onset of pernicious anemia, and hyperfunction disappeared m a 
number of others 

Roentgen therapy of the thyroid in Graves’ disease may be of causal signifi- 
cance for the de\elopment of pernicious anemia in a very few cases, but the 
theories of association ad\anced by %arious authors are not convincing Some 
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stress the achlorhydria, others the liver damage, and still others the constitutional 
factor 

The long inten^al between the development of the two diseases, and the ex 
tremely low correlation factor afford no support for a cause-effect relationship 
between tliem Further studies of the influence of the thyroid gland on blood 
formation are necessar)' before definite conclusions can be reached 
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HEMOLYTIC ANEMIA, HYPERGLOBULINEMIA AND . 

BOECK’S SARCOID * 

By A R Crane, MD,\nd A M Zetlin, MD, N 07 folk, V77-gm7a 

Hemolytic anemia, first described in 1900 by Minkowski ^ and associated 
with jaundice, increased fragility of the red cells, and spherocytosis, may occur 
as a congenital disease or may be acquired Dameshek ^ hSts chemicals (in- 
cluding sulfa drugs), immune bodies (eiythroblastosis fetalis) and various in- 
fections and diseases as being responsible for the acquired form Singer and 
Dameshek ® reported cases occurring with a dermoid cyst of the ovary, chronic 
lymphatic leukemia, Hodgkin’s, lymphosarcoma, liver disease and pneumonia. 
Wintrobe* refers to reports m the older literature of its occurrence with 
syphilis, tuberculosis, streptococcal septicemia, paratyphoid fever, cirrhosis of 
the liver and pregnancy More recent reports mention sarcoma of the spleen, 
reticulo-endotheliosis, salmonella infection, plumbism, liver disease, and hyper- 
thyroidism in addition to those leported by Singer and Dameshek.® 

We have encountered a case with recurrence after splenectomy and death 
in a hemolytic crisis which was associated with Boeck’s sarcoid This case 
IS of particular interest and importance in the light of cases reported by Kraclce 
and Hoffman ® and Jeghers and Selesnick ° which had a hyperglobuhnemia as 
did our case Haden " has also reported one associated with probable sarcoid 
Our case represents the first instance of hemolytic anemia associated with 
Boeck’s sarcoid proved by autopsy findings 

Case Report 

Present Ilhiess Mrs H , a 46 year old white female, was first seen by a 
phjsician in September 1944, complaining of pallor, jaundice, weakness, drowsiness 
and tinnitus in the right ear This followed immediately upon a two week period 
during which she had three to four drinks each night Fifteen years previously 
there had been an episode of jaundice, nausea, vomiting and abdominal pain following 
excessive indulgence in alcohol The episode lasted a few weeks and w’as regarded 
as a gall-bladder disturbance With the present illness she was hospitalized and 
gastrointestinal and gall-bladder roentgenograms w'ere done which weie negative 
During this period she had three transfusions but without significant improvement 
She remained weak with fainting spells and tachjcardia on slight exertion Her 

*Reccu«.cI for publication ^[a> 11, 1945 

From the Pathological Laboratorj, Norfolk General Hospital, Norfolk, Virginia 
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stools were never gray or white Her hemoglobin is reported to have been 65 per cent 
She was referred to phjsicians in New York where, after blood studies showing 
anemia, spherocytosis, jeticulocj'tosis and increased red cdl fragility, a diagnosis of 
hemolytic anemia was made and a splenectomy done on January 2, 1945 Following 
tins tlie jaundice cleared, the blood findings returned to normal and the clinical symp- 
toms disappeared About tivo months later (February 28, 1945) she was admitted to 
this hospital, again coniplammg of tinnitus, jaundice, and weakness of increasing 
seventj' for one week 

Physical Examnaiton (February 28, 1945) Temperature 101“ F, pulse 110, 
respirations 22, l^lood pressure 145 mm Hg sjstolic and 80 mm diastolic The patient 
was a jaundiced, moderately dyspneic white female about 46 years of age There 
were no skin rashes and no enlargement of the peripheral lymph nodes The only 

Table I 
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findings of note uere tlie jaundice, a splenectoiiij scar in the left upper quadrant of 
the abdomen and the occurrence of a soft apical s\stolic murmur 

Laboraioiy The hematological findings are indicated in table 1. A bone mar- 
row aspiration done in Januarj' showed a marked eiy-tliroblastic and nonnoblastic 
hjperplasia, 78 per cent of the cells being er>tliropoietic forms Blood coagulation 
and prothrombin times w'ere normal The stools were negative for blood, ova and 
parasites In Januarj tlie urine show'ed urobilinogen in dilutions varying from 1 to 10 
to 1 to 40 and no bihrubm was present In February the urobilinogen was markedly 
increased The blood Wassermann reaction was negative The blood cliolesterol in 
Januarj was 280 mg with esters of 195 A galactose tolerance test w'as normal but 
the cephalia-fiocculatioii gate a 1 -f- result The total protein in Januarj was 5 4 with 
36 per cent albumin and IS per cent globulin, but in Marcli it was 7.6 with an 
albumin of o 6 per cent and a globulin of 4 0 The direct Van den Bergh W'as negatit e 
The icteric index was 27 in Januarj and 40 in March 

The spleen remoted surgically weighed 485 gni Grosslj it was dark red and 
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firm Microscopically it showed marked congestion of the sinusoids and widely 
separated small follicles There were no perifollicular hemorrhages or empty 
sinusoids but the general picture was consistent with the changes found in hemolytic 
anemia No foci of necrosis or tubercles were noted 

Course During her brief stay in this hospital an attempt was made to improve 
the patient’s condition with repeated small transfusions There were no transfusion 
reactions but no significant changes in tlie blood findings were produced There was 
a progressive increase m tlie, temperature to 104“ F with increasing weakness and 
dyspnea and the patient died of anoxemia on tlie fifth hospital day 

Autopsy Gross Only tlie positive findings are given On inspection there was 
moderate jaundice, a healed surgical scar in the left upper quadrant of the abdomen 



Fic 1 Lymph node showing multiple discrete tubercle-hke lesions (sarcoid) composed of 
giant cells, monocytes and fibroblasts Phloxme methylene*blue X 100 


and a mild edema of both ankles The peritoneal, thoracic and pericardial cavities 
w ere normal The heart n eighed 360 gm and was normal save for a yellow mottling 
of the endocardium of the left ventricle The lungs were normal and there ivas no 
ciidcnce of tuberculosis The spleen was absent, but buried in the periadrenal fat 
on the left side there were three round red firm nodules measuring 1 2, 0 4, and 0 7 cm 
in diameter The pancreas and gastrointestinal tract were normal The liver 
V eighcd 1800 gm , externally it was red-brown and smooth and on section it cut with 
normal resistance to re\eal a firm brown surface with a diffuse pale grayish-yellow 
mottling The bile ducts were normal but tlie gall-bladder contained 50 c c of thick 
black mucoid material and innumerable small, soft, black calculi measuring up to 02 
an in diameter The right adrenal was normal but the left contained a soft yellow 
cortical nodule 2 5 cm in diameter The kidnejs, bladder and genital organs were 
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normal The vertebral, rib and sternal marrows were dark red, jelly-like and soft 
There was moderate enlargement (three to four times) of the tracheobronchial, para- 
^aortic and pancreatico-lienal lymph nodes, all of which presented soft gfray-white 
slightly granular surfaces The peripheral lymph nodes were not enlarged 

Microscopic There were foci of erythropoiesis in the lung, kidneys, liver and 
lymph nodes composed of stem cells, erythroblasts and normoblasts The red nodules 
an the periadrenal fat were composed of splenic elements containing sinusoids which 



Fig 2 Lj'mph node showing the detail of the sarcoid lesions under higher magnification 

PhloMne methylene-blue X 400 


were markedlj' engorged and small lymph follicles with central arterioles of tlie type 
encountered in splenic tissue The tracheobronchial, para-aortic and pancreatico- 
lienal lymph nodes were almost completely replaced by discrete, small tubercle-like 
lesions composed of a central mass of collagen and lymphocytes and surrounded by 
swollen eosinophilic monocj'tes (epithelioid cells), fibroblasts and occasional multi- 
» nucleated giant cells (figures 1 and 2) Special stains for tubercle bacilli were nega- 

tive and concentrates from the nodes were also negative for tubercle bacilli Similar 
7 lesions w'ere present in the sternal bone marrow' (figures 3 and 4) All marrows 
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showed complete replacement of the fat by hematopoietic elements, the erytliropoiehc 
foci being markedly increased and erythroblasts and normoblasts dominating ine 
adrenal nodule was composed of typical, foamy, adult cortical cells Sections from 
all of the other organs showed no significant changes 

Pathological Diagnoses Findings consistent with hemolytic anemia (a) icterus, 
(6) erythroid hyperplasia of hone mariows, (c) erythroblasteinia, (d) spherocytosis, 
(e) increased red cell fragility, (/) extra-medullaiy hematopoiesis of liver, kidney, 



Fig 3 Bone marrow showing two tubercle-like lesions (sarcoid) similar to those of 
the l>mph nodes Hjperplasia is also evident in the replacement of the fat by hematopoietic 
elements Note the numerous erythropoietic foci appearing as clumps of black dots Phlox- 
ine mctliylenc-bluc X 50 

lung and Kinph nodes, cholelithiasis (pigment), Boeck's sarcoid \vith involvement 
of Ijmph nodes and bone marrow, accessory splenic tissue, cortical adenoma of 
adrenal 


Discussion 

This case is typical, from the clinical, chnical-pathological artd moipho- 
logical findings, of hemolytic anemia Whether it is of the congenital type 
uitli recurrence due to the small amount of accessory splenic tissue or of the 
acquired tjpe and secondary to the sarcoidosis are points which may be debated 
In any case it is of importance and interest 

The volume of splenic tissue was extremely small, totaling less than 2 0 
cubic centimeters This is of importance in consideration of the mechanisms 
postulated in the production of hemolytic anemia Ham and Castle® have 
suggested that an important factor is stasis of blood in the spleen In this 
tasc It IS hardly conceivable that splenic stasis could be a factor when so little 
splenic tissue was present Wc feel that if this case is to be regarded as the 
congenital type it presents strong evidence against the theory of stasis On 
the other hand, one may readily concei\c even a minute amount of tissue pro- 
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ducing the hemotysins that Dameshek and Schwartz® have described or the 
lysoleathms of Bergenhem and Fahraeus^® 

We believe that the case is of the acquired type and is secondary to the 
Boeck's sarcoid The lesions with collagenous necrosis, monocytes, fibroblasts, 
giant cells and the absence of tubercle bacilli are typical of sarcoid The occur- 
rence of the lesions of sarcoid m the various organs of the body including the 
lynnph nodes and bone marrow has been described by Nickerson The diag- 
nosis of sarcoid is substantiated by the increase in globulin (40) with a total 
protein of 7 6 gm This occurrence of hyperglobulinemia is of particular im- 



Fio 4 Bone marrow showing the detail of the sarcoid lesions imder higher magnification 

Phloxme meUiylene-blue X 970 


portance inasmuch as there have been prewous reports of hemol}d:ic anemia 
u ith hyperglobulinemia Jeghers and Selesnidc ® reported a case, but no studies 
were done on their patient with reference to a possible diagnosis of sarcoid 
Hoivever, the case reported by Kracke and Hoffman® as "chronic hemolytic 
anemia w'lth autoagglutination and hyperglobulinemia” adds to the significance 
of our findings Their case was a 32 year old female with a five year history 
of fleeting arthntis, the joints being painful but not swollen She had anemia, 
reticulocytosis and erythroblasfac crises The red cell fragility was normal 
but there was “suggestive spherocy^tosis ” The total protein w'as 9 14 gm with 
an albumin of 3 78 and a globulin of 5 26 Splenectomy was done but there 
uas recurrence with an ery'throblastic crisis and deatli The autopsy w'as 
limited to a small incision but the findings m tlie liver are of particular interest 
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“The liver weighed 2,000 gm. There was marked general atrophy of the 
hepatic cells with a small amount of fatty change A single localized lesion 
having epithelioid cells, giant cells and a small amount of caseation necrosis 
was found This resembled a miliary tubercle but acid-fast stains did not 
reveal organisms ” The small granulomatous area was considered to be evi- 
dence of “chronic infection “ They considered the case as an atypical chronic 
hemolytic anemia with autoagglutmation and hemolysis secondary to chronic 
infection The resemblance of the lesion to sarcoid was pointed out by the 
authors 

Hyperglobulinemia is a frequent finding in Boeck’s sarcoid according to 
Middleton,^^ and the work of Harrell and Fisher showed an increase m the 
total protein, particularly of the globulin fraction, often with reversal of the 
albumin-globulin ratio. We believe that the increase in globulin occurring in 
the case of Kracke and Hoffman ® and our own is due to sarcoidosis and not 
the hemolytic anemia and that this may also be the explanation of the hyper- 
globulinemia occurring in the case of Jeghers and Selesmck ® We believe this 
because of the infrequence of hyperglobulinemia ‘in hemolytic anemia and its 
frequent occurrence m sarcoidosis 

Haden ’ has described a case of hemolytic anemia secondary to sarcoid 
The diagnosis of sarcoid was based upon radiological findings in the lungs, 
but its validity is open to question because of the uncertainty of the roentgeno- 
graphic diagnosis of sarcoid and also because of the disappearance of the lesions 
after radio-therapy which is not the usual history of sarcoid If Haden’s case 
IS accepted along with the one of Kracke and Hoffman and our own case, an 
association between Boeck’s sarcoid and hemolytic anemia is indicated How- 
ever, it must be pointed out that in the acquired forms of hemolytic anemia 
there must be an additional intrinsic factor or abnormality as yet undetermined, 
for hemolytic anemia is an infrequent complication of any of the diseases that 
have been described as a precipitating cause 

Conclusions 

1 A case of hemolytic anemia is reported with recurrence after splenectomy 
and death in an erythroblastic crisis, associated with hyperglobulinemia and 
Boccks saicoid with involvement of the lymph nodes and bone marrow 

2 Sarcoidosis is added to the list of conditions which may produce a hemo- 
lytic anemia of the acquired type 

3 Hyperglobulinemia occurring with hemolytic anemia is probably due 
to sarcoidosis rather than to the anemia 

Wc arc indebted to Dr Hcuben Ottenberg of New York City for making available to 
^ findings on the patient while she ivas under observation in New York and to Dr 
I aul Klemperer of the Mt Sinai Hospital of Nmv York City for allowing us to review the 
sections of the spleen We are also indebted to Dr Franklin Fite of the U S Public 
Jltaltii bcrsice, Marine Hospital, Norfolk, Virginia for the photomicrographs 
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EDITORIAL 

POST-WAR MEDICAL EDUCATION 

The sudden and unexpected end of World War II in August has given 
rise to a number of new problems m medical education which tlie medical 
schools and hospitals of this country were scarcely better prepared to meet 
than were industry and labor in general Or more specifically, tlie following 
problems now confront us ( 1 ) deceleration of the medical school program , 
(2) the admission of veterans to the medical schools, (3) post-graduate 
training of veterans who entered die medical service of the Army or Navy 
with hospital training inadequate to prepare them for the practice of medi- 
cine, and (4) clinical rehabilitation of older physicians and surgeons who, 
having held largely administratiye positions in the Army or Navy, feel the 
need of refresher courses and active participation in clinical work before 
resuming their practice 

Under the Army Specialized Training Program and tlie Navy V-12 Pro- 
gram premedical students who qualified for such training were permitted 
only 18 to 20 months of college in whidi to complete the requirements for 
admission to medical school This meant that many of the male students 
entering medical school during tlie war were 18 or 19 years of age, consider- 
ably younger than the average student entering medical scliool before the 
war Furthermore, tliese youthful souls were at once plunged into an ac- 
celerated program of instruction whereby the four academic years of medical 
scliool were completed in three calendar years It is certainly to the credit 
of these young men that they have maintained such a strenuous program as 
successfully as they have Nonetheless, both students and faculty members 
are thoroughly m accord that deceleration of the medical school curriculum 
is highly desirable The relatively long summer vacations of the pre-war 
era provided time for the students to "digest” the knowledge they had ac- 
quired, to make practical application of this knowledge by means of labora- 
tory work or junior internships, and— of utmost importance to some — to 
tarn mone} with Avhich to defray the cost of their education Deceleration 
must be contingent upon two factors, namely the termination of the Army 
and Nav} contracts with the medical schools and the abolition of the 9—9—9 
plan for house officers in hospitals with a return to the 12-month internship 
m order that dates for commencing internship might dovetail with dates of 
graduation from medical schools The Navy plans to terminate the V— 12 
program in the \ cr} near future, at which time the Navy students will returij 
to ciMlian life as members of the inactive reserve and will be thrown "on 
their own” financiall)' These men will not be eligible for financial assistance 
under the "G -I Bill of Rights” unless they have had ninety or more days of 
active str\icc with the Na\} before entering medical school Such a ruling 
seems a perfectly fair one since the government has already financed their 
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medical education completely besides paying these men regular maintenance 
salaries The same rule will apply to the members of tlie A S T P when 
and if tlie Army returns them to an inactive status So far the Army has 
given no indication as to when this will be A number of the medical stu- 
dents inactivated from the services may find themselves finanaally embar- 
rassed and, unless deceleration of the medical curriculum can be accom- 
plished reasonably soon m order to provide summer vacations in which to 
earn money, sdiolarship and private loan funds will be taxed to the limit 
The admission of veterans to medical schools should be expedited m 
everjf way possible, since the majority of veterans who had partially or com- 
pletety satisfied premedical requirements before entering the service will 
return to civilian life two or three years older tlian the average premedical 
student at a comparable stage in his training before tlie war In view of this 
age factor, it would seem distinctly unfair to the veterans for medical schools 
to stiffen their requirements for admission at the present time Rather, they 
might expect to return to their pre-war requirements by 1948 when the 
majority of qualified veterans who desire a medical education will already 
have gained admission to medical school This would apply in particular 
to those schools which required a bachelor’s degree prior to the war In 
the writer’s opinion, sucli schools would gain in respect ivhat tliey might lose 
in prestige by admitting students during the next two j^ears on the basis of 
tlie minimal amount of premedical training tliat ivas permitted during the 
war Surely ever)'thing should be done to facilitate the medical education 
of those men who not only gave up several years of their lives but in many 
instances risked their lives in the seriuce of their country 

Perhaps the most acute problem at the moment is tlie question of post- 
graduate training for young physician ^reterans w'ho entered the medical 
corps of the Army or Navy with hospital training inadequate to prepare 
them for the practice of medicine, m many instances after an internship of 
only nine montlis Relatively few of tliese j'oung physicians had sufficient 
clinical ivork w'hile in the semce some found themselves in purely admin- 
istrative positions, otliers Avere assigned to very restricted fields of “medical 
activity” , and a number claim that tliey never actually saw a patient during 
their entire period of duty ivith the armed forces These men ivill benefit 
little by didactic refresher courses What tliey need is practical clinical 
experience in hospitals To meet this need, tlie medical schools and hos- 
pitals are creating additional positions on the house staff, such as residencies 
aiid assistant residencies, externships, and fellowships exclusively designed 
for A*eterans It is to be hoped that the “supply” of such positions ivill at 
least approximate the “demand ” Veteran ph 3 'sicians w'ho enter upon such 
a program of training are eligible for subsistence allotments under the G I 
Bill of Rights 

Lastly, w’e face the question of the "clinical rehabilitation” of older phy- 
sicians and surgeons wdio have growm “rusty,” as so many of them put it, 
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in largely administrative positions with the Army or Navy For these men, 
refresher courses covering recent developments m diagnostic procedures, 
therapeutics, and operative tedinics will undoubtedly prove valuable, and 
such courses have been organized at a number of the larger medical centers 
However, many of these older physicians will wish practical experience in 
hospitals before resuming their practice All of us who have remained in 
civilian life during the war should do everything within oitr power to lend 
assistance to these most deserving individuals in the medical profession, 
the veteran physicians of Woild War II 
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REVIEWS 

Medical Education in the United States before the Civil War By William Fred- 
erick Norwood Foreword by Henry E Sigerist 487 pages, 24X16 cm 
University of Pennsylvania Press, Philaddphia 1944 Price, $6 00 

The author of this reference book, a medical historian, has done the history of 
American Medicine a great service by producing this absorbing, vivid, impartial and 
scliolarly account of medical education in this country in the century before the Civil 
War 

In his preface, tlie author states that tlie study is not intended to be a technical 
consideration of tlie early teacliing of medicine, but a survey of the rise and progress 
of tlie American system of medical instruction and the institutions of medical learning 
up to the time of the Civil War He further states that it has been his intent to 
draw from obscurity many relatively unknown institutions While the following 
is tlie author’s concluding sentence, it epitomizes his objective “Medical education 
in the Umted States, with all its ramifications, in the century before the Civil War, 
constitutes a significant and unique chapter in the social history of the country ” 

The work is divided into eight parts, the chapters of five of which describe in 
detail the various medical schools of the five geographic sections into which the author 
divided the countrj’’ for purposes of his book The other three parts include the intro- 
duction, factors 111 early American medical education, and the evolution of the Ameri- 
can system of medical education 

Wartime standards of publication have been conformed to, but the type is clear 
and easily read There are no illustrations Tlie bibliography is extensive and is 
divided into the following sections general work, journals, newspapers and society 
proceedings, and manuscripts, but does not include tlie college catalogues since ref- 
erence IS made to these in the text To facilitate reference, there is a general index 
and an index of personal names 

The author’s styde is informal and interpretive in which he presents an integrated 
and delightful picture of a very important century of American medical education 
from a broad point of view 

Every' medical school library should have a copy of this book on its reference 
shelf Graduates of the schools described in detail will enjoy the factual and impartial 
presentation of the history of tlieir respective schools This work will take its right- 
ful place beside the important histones of other phases of American Medicine, and the 
author is to be congratulated upon his contribution 

J E S 

BOOKS RECEIVED 

Books received during September are acknowledged in the following section 
As far as practicable, tliose of special interest will be selected for review later, but 
it IS not possible to discuss all of them 

Essentials of Clinical Allergy By Samuel J Taub, M D 198 pages , 23 5 X 15 5 
cm 1945 The Williams & Wilkins Company, Baltimore Price, $3 00 

Plaster of Pans Technique in the Treatment of Fractures and Other Injuries By 
T B Quigley, Lt Col, MC, AUS 107 pages, 24x16 cm 1945 The 
Macmillan Company, New York Price, $3 50 

Tcvthook of Obstetrics Stander’s 3rd Revision — represents the Ninth Edition of 
Williams’ Obstetrics By Henricus J Standee MD,FACS 1,277 pages, 
25 X 1/ cm 1945 D Appleton-Century Company, New York Price, $10 00 
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A Handbook for Dissectois 2nd Edition By J C Boileau Grant, Prof of 
Anatomy, University of Toronto, and H A Cates, Assoc Prof of Anatomy, 
University of Toronto 390 pages, 19x12 5 cm 1945 The Williams & 
Wilkins Company, Baltimore Price, $2 50 

Handbook of Physiology and BiochcmtsU y By R J S McDowall, M D , D Sc , 
M R C P 898 pages, 21 X 15 cm 1945 The Blakiston Company, Philadelphia 
Price, $6 00 

Recent Advances in Neuiology and Nenropsylchiati y 5th Edition By W Russell 
Brain, M A, DM (Oxon ), FR CP , and E B Strauss, M A , D M (Oxon ), 
FRCP 363 pages , 21 X 14 cm 1945 The Blakiston Company, Philadelphia 
Price, $5 00 

How a Baby Grows By Arnold Gesell, Ph D , M D 78 pages , 30 5 X 24 cm 
1945 Harper & Brothers, New York Price, $2 00 

What People Ate A Study of Noiinal Young Men By Clark W Heath In 
Collaboration with Lucien Brouha, Lewise W Gregory, Carl C, Seltzer, 
Frederic L Wells, and William U Woods — ^The Grant Study, Department of 
Hygiene, Harvard University Preface by Arlie V Bock 141 pages, 21 5 X 
14 5 cm 1945 Harvard University Press, Cambridge, Massachusetts Price, 
$2 00 

Pnhnonaty Tuberculosis A Handbook for Students and PiachHoners By R Y 
Keers, M D (Edin ), F R F P S (Glas ), and B G Rigden, M R C S (Eng ), 
L R C P (Lond ) With a Foreword by F. H Young, O B E , M D (Camb ), 
FRCP (Lond), DPH 273 pages, 19x12 5 cm 1945 The Williams & 
Wilkins Company, Baltimore Price, $5 00 

A Text-Book of Phamiacognosy Fourth Edition By George Edward Trease, 
B Pharm ,PhC, FRIC, FLS Revised with the Assistance of H E Street, 
B Sc , Ph D , Ph C , and E O'F Walsh, B Sc , A R I C , Ph C With Contribu- 
tions by R Bienfang, B S , M S , Ph D , H M, Hirst, MPS,FRHS,H O 
Meek, Ph C , and A H Ware, Ph C 799 pages , 22 X 15 cm 1945 The Wil- 
liams &. Wilkins Company, Baltimore Price, $7 50 


COLLEGE NEWS NOTES 


Dr Christopher C Shaw, F A C P , AppoitiTED Educational Director, 
American College of Physicians 

Dr Christopher C Shaw, F A C P , formerly of Bellows Falls, Vermont, has been 
appointed, as of November 1, 1945, the Educational Director of the American College 
of Physicians, in accordance witli resolutions of the Board of Regents, June 10, 1945, 
providing for the establishment of tins post Dr Shaw, under the Executive Secre- 
tary' of the College, has immediately taken over the direction of the postgraduate 
courses, research fellowships, clinical fellowships, program for the aid of members 
returning from the Armed Services, and other educational features in the College 
program 

Dr Shaw was born m Chichester, New York, attended St Paul’s School at Con- 
cord, New Hampshire, Yale Unnersity (PhB, 1924), and graduated from the Uni- 
versity of Maryland School of Medicine, Baltimore, in 1931 He is a diplomate of 
tlie National Board of Medical Examiners and of the American Board of Internal 
Medicine He did postgraduate work at Johns Hopkins University, the University 
of Maryland, and die Harvard Medical School, the latter under a Commonwealth Fund 
Fellowship His teaching experience includes appointments in his earlier career at 
St Paul’s School, the University of Maryland School of Medicine, Johns Hopkins 
University School of Medicine, and the University of Vermont College of Medicine 
His internship was spent at the University of Maryland Hospital, and he served 
one year as a resident at the Baltimore City Hospital, and eighteen months with tlie 
Metropolitan Life Insurance Company Sanatorium at Mt McGregor, New York 
He was engaged in die practice of internd medicine at Bellows Falls, Vermont, and 
was pathologist at the Rockingham General Hospital there He has published a 
number of articles in well recognized medical journals He was at one time Secretary 
of the Medical Staff of the Rockingham Hospital Association, President of the Wind- 
ham County Medical Society, and member of die House of Delegates of the Vermont 
State Medical Society He is a Fellow of the American Medical Association, and has 
been a Fellow of the American College of Physicians since 1940 Early in the war 
he volunteered for active service in the Medical Corps of the U S Navy, and rose 
rapidly through the ranks of Lieutenant Commander, Commander, and Captain He 
graduated from the Naval School of Aviation Medicine at Pensacola and served 
thereafter on its faculty, was designated a Flight Surgeon by the Bureau of Aero- 
nautics of die Navy Department, and sensed as Senior hledical Officer at the U S 
Naval Auxiliary Air Station, \Vhiting Field, Milton, Florida He later served as 
Senior Medical Officer and Flight Surgeon of die Aircraft Carrier U S S Solomons, 
and sensed in the combat zones of both the Atlantic and the Pacific Upon his separa- 
tion from active duty in the Navy, he was appointed to this important post as Edu- 
cational Director of the College 


New Life AIembers of the College 

The announcement of die following new Life Members of the College is made 
with gratification 

Dr Samuel L Crow, F A C P , Asheville, N C 
Dr James F Anderson, F ACP, Los Angeles, Calif 
Dr Alexander S Wiener, F A C P , Brooklyn, N Y 
Dr Theodore L Squier, F A C P , Miln aukee, Wis 
Dr Frank W Otto, F A C P , Los Angeles, Calif 
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Before January 1, 1946, is the most propitious time for Fellows to take out Life 
Membership Such fees are deductible on Federal income taxes which are un- 
doubtedly at their peak It is anticipated that there will be some reduction in the in- 
come tax rate for 1946, thus allowing a smaller deduction for such fees Many 
Fellows of the College are at present paying between 25 and 45 per cent of their 
income to Federal taxes Obviously, the saving on the Life Membership fee is higher 
at the present time than may be anticipated in the future 


ACP Members in the Armed Forces 

Up to the time of the release of this news item, 1,928 Fellows and Associates of 
the American College of Physicians have served on active military duty during World 
War II One not previously recorded was Dr Eugene F DuBois, F A C P., New 
York City, who served in the Medical Corps of the U S Naval Reserve intermittently 
between October 15, 1942, and April 5, 1945 

The number of retirements from active duty is rapidly growing Since the last 
publication of this journal tlie following members of the College have been reported 
retired or on terminal leave 

Frank M Acree, Greenville, Miss (Capt, MC, AUS), FACP 

Walter P Adams, Norfolk, Va (Lt Comdr, MC, USNR), FACP 

William H Allen, Washington, D C (Col, MC, USA), FACP 

Frank J Altschul, Long Branch, N J (Major, MC, AUS), FACP 

In mg L Applebauni, Newark, N J (Major, MC, AUS), FACP 

Theodore L Badger, Boston, Mass (Lt Col , MC, AUS), FACP 

Robert S Baldwin, formerly Marshfield, Wis , now Highland Park, III (Lt Col , MC, 

AUS, (Associate) 

Glenn L Barnum, Pasadena, Calif (Lt Comdr, MC, USNR), (Associate) 

Chfton H Berlmghof, Binghamton, N Y (Lt Col, MC, AUS), FACP 

Michael Beiilacqua, Woodliaven, L I, N Y (Major, MC, AUS), FACP 

Staige D Blackford, Charlottesville, Va (Lt Col, MC, AUS), FACP 

Elton R Blaisdell, PorUand, Maine (Lt Col, MC, AUS), FACP 

Rankin C Blount, Lexington, Ky (Major, MC, AUS), FACP 

Louis H Charney, Oklahoma City, Okla (Major, MC, AUS), FACP 

A Henry Clagett, Jr, Philadelphia, Pa, and Moorestown, N J (Lt Col , MC, AUS), 

(Associate) 

Milton II Clifford, Cambridge, Mass (Lt Col, MC, AUS), FACP 
Darrell C Cram, Jr, Washington, D C (Capt, MC, AUS), (Associate) 

CaMinir J Czarnecki, Toledo, Ohio (Major, MC, AUS), FACP 
Lester C Fccner, El Paso, Tex (Major, MC, AUS), (Associate) 

Ferdinand Fetter, Philadelphia, Pa (Comdr, MC, USNR), FACP 
Stephen A Foote, Jr , Houston, Tex (Major, MC, AUS), FACP 
S Charles Franco, Brookljn, N Y (Major, MC, AUS), F A C P 
Lee Pettit Gii, St Louis, Mo (Major, MC, AUS), FACP 
Burgess Lee Gordon, Philadelphia, Pa (Lt Col , MC, AUS), F A.C P 
Joseph M Haiinan, Jr , Cleveland, Ohio (Col , MC, AUS), FACP 
James A Halsted, Dedham, Mass (Major, MC, AUS), FACP 
Harold J Harris, Neii York, N. Y (Lt Comdr, MC, USNR), FA.CP 
All Cornelius Johnson, Great Falls, Mont (Major, MC, AUS), FACP 
Carl Augun Johnson, Chicago, 111 (Major, MC, AUS), (Associate) 

Clarence L Johnson I^ng Beach, Calif (Major, MC, AUS), FACP 
Bcnj-imin Julnr, Detroit, Midi (Major, MC, AUS). FACP. 

Max J Klainer. Sloncham, Mass (Capt, MC, AUS), (Associate) 
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Charles Edward Kossmann, New York, N Y (Lt Col,MC, AUS), (Associate) ^ 

Harry C Kroon, Syracuse, N Y (Major, MC, AUS), F A C P 

John W P Love, Willow Grove, Pa (Major, MC, AUS), F A C P 

Edgar M McPeak, San Antonio, Tex (Major, MC, AUS), F A C P 

William S Middleton, Madison, Wis (Col , MC, AUS), F A C P 

William C Moloney, Boston, Mass (Major, MC, AUS), (Associate) 

Adolph T Ogaard, New Orleans, La (Major, MC, AUS), F A C P 
Richard Ellsworth Olsen, Pontiac, Midi (Lt Comdr, MC, USNR), F A CP 
Samuel A Overstreet, Louisville, Ky (Lt Comdr , MC, USNR) , F A C P 
Emmet F Pearson, Springfidd, 111 (Lt Col, MC, AUS), F ACP 
Frank S Perkin, Detroit, Mich (Major, MC, ALTS), FA CP 
Elbert L Persons, Durham, N C (Lt Col , MC, AUS), F A C P 
Stephen Reynolds, Santa Barbara, Calif (Major, MC, AUS), (Associate) 

Ndson G Russell, Jr, Buffalo, N Y (Major, MC, AUS), F A CP 
Christopher C Shaw, Philadelphia, Pa (Capt, MC, USNR), FA CP 
Hugh P Smith, Greenville, S C (Lt Col , MC, AUS), F A C P 
William Stem, New Brunswick, N J (Major, MC, AUS) (Associate) 

Stuart R Townsend, Montreal, Que, Can (Wing Corndt, RCAF), (Associate) 

Paul R Wilner, Washington, D C (Major, MC, AUS), (Associate) 

Edward E Woldman, Cleveland Heights, Ohio (Lt Col, MC, AUS), F A CP 

Some of these discharges are of a considerably passed date but have only now 
been reported Members are urged to notify the Executive Offices, 4200 Pme Street, 
Philadelphia 4, Pa , promptly of their retirements, giving dates and changes of address 


Changes oe.Addkess 

Members of the College and subscribers to tlie Annals of Internal Medicine 
are urged to keep tlie Executive Offices of the College informed of all changes of 
address Numerous copies of the journal are returned because members and sub- 
scribers have failed to notify the College of their change of location This is largely 
^ applicable to those on military duty 


Publication of the A C P Membership Roster Postponed 

The sudden end of die war rendered valueless biographical data collected from 
members in the case of its more tlian 1,900 members on active military duty, and 
likewise affected tlie activities of many civilian members connected witli war activities 
Furtliermore, the addresses of tlie great majority of members on military duty have 
been rapidly changing, and it has been found impractical to publish either a new Roster 
or a Supplement to the 1943 Roster at tins time It is planned, hov ever, to publish 
a complete Directory during 1946 


Examinations, American Board of Internal Medicine 

The oral examination scheduled by tins Board at San Francisco on October 15, 
16, 17 had to be cancelled owing to the fact tliat no hotd accommodations could be 
obtained either for the Board or for tlie candidates 

The next written examination is scheduled for February 18, 1946, in \arious 
cities, applications to be filed by December 1, 1945, with William A Werrell, M D , 
Assistant Secretary-Treasurer, 1 West Mam Street, Madison 3, Wisconsin 
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Gifts to the College Library 

The following gifts to the College library of publications by members are giate- 
fully acknowledged 

Major Lewis Barbato, (MC), AUS, Associate, Denver, Colo — 1 repiint, "The 
State Mental Hospital — An Educational Center” 

Dr Benjamin M Bernstein, F A C P , Brooklyn, N Y — 1 reprint, “Neuro- 
Functional Spasm” 

Lt Comdr Albert H Douglas, (MC), USNR, FA CP, New River, N C 2 
reprints, "Penicillin m Malignant Granulocytopenia” and “Medianism of 
T Deflection in the Precordial Electrocardiogram ” 

Lt Comdr Adolph M Hutter, (MC), USNR, FACP, San Francisco, Calif — 
1 reprint, “The Transmission of Penicillin through the Placenta ” 

Dr Arthur H Jackson, FACP, Waterbury, Conn — 1 reprint, “Electric Shock 
Therapy Its Use in a Gener^ Hospital ” 

Comdr M J Matzner, (MC), USNR, FACP, Brooklyn, N Y— 2 reprints, 
“Postvaccinal (Yellow Fever) Jaundice” and “An Optical Fluorescence 
Comparator ” 

Acknowledgment is also made of the receipt of tlie Collected Papos from tlie 
Squibb Institute for Medical Research, New Brunswick, N J, Volume 3, 1943-44, 
Dr George A Harrop, FACP, Director 


Report from the Office of the Surgeon General, U S Army 
Major Gcnoal George C Dunham Succeeds Nelson Rockefeller 

Major General George C Dunham, (MC), USA, FACP, who has served in 
the Army Medical Corps since 1916, has submitted his resignation as President of the 
Institute of Inter-American Affairs and Deputy Director of the Office of Inter- 
Amcrican Affairs, owing to reasons of health General Dunham \vill succeed Nelson 
A Rockefeller as Chairman of the Board of Directors of the Institute 

The General’s book, “Military Preventive Medicine,” has become a standaid text 
His fame as the “flying doctor of the Americas” is evidence of his average of 100,000 
miles of airplane traiel to visit more than 1,000 health, sanitation and food projects 
organized under Ins direction For this contribution to inter-Aniencan relations, 
General Dunham nas awarded the Distinguished Service Medal with a presidential 
citation 111 the earlj part of August He also received national honors from the 
go^crnmcnts of Brazil, Bolnia, Nicaragua, Chile, Haiti, and Peru 

Lienicnant Colonel Siaigc D Blackford Rctians to University of Vtigima 

Lt Col Staige D Blackford, (MC), FACP, who served tliirty months in Italy 
and North Africa as Chief of the Medical Servucc of the Sth Evacuation Hospital and 
for the past tno months as Qiief of the Medical Service at Valley Forge General 
Hospital, has rccentlj returned to his civilian position of Associate Professor of 
Internal Medicine m the Department of Medicine at the University of Virginia A 
resident of Virginia, Colonel Blackford sensed in World War I and was presented the 
Cioix dc Giitrie b\ the French gosernnient 


Promotion, Medical Corps 

Hovard A\er\ Lindbcrg, FACP. Chicago, 111, h.is been advanced from Major 
to Licuten mt Colonel 
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Surgeon General Urges Pi ompi Release of Eligible Personnel 

Major General Norman T Kirk, F A C P , tlie Surgeon General of the Army, 
lias expressed tlie desire tliat all commanding officers give the fullest possible co- 
operation towards effecting the early rdease of Medical Department personnel who 
are eligible for separation from tlie service under the announced policy 

At the same time he urged tliat all Medical Department personnel who occupy kej 
positions and who are eligible for separation under tlie present criteria volunteer to 
continue on actu e duty to assist in maintaining the present high standards of medical 
care if no replacement is immediately available It is contemplated tliat a period of 
SIX montlis’ duty will be sufficient time to allow for the arrival of a replacement or 
for training an officer to take over duties of key positions and thus allow all officeis 
eligible for release to be returned to civilian life 

General Kirk requested that commanding officers make every effort to obtain 
replacements for Medical Department personnel eligible for release in order tliat those 
officers might be returned to civil life at the earliest possible moment 

Under tlie announced Medical Department demobilization policy, Medical and ' 
Dental Corps officers are eligible for release provided they meet any one of the fol- 
lowing criteria 

fit Adjusted service score of 80 or above 
6 48 years of age to tlie nearest birthday or above 

c Entrj' on actii e dutj' prior to Pearl Harbor excepting critical specialists quali- 
fied 111 eye, ear, nose and tliroat, plastic surgery, orthopedic surgery, neuropsycliiatry 
or laboratory clinicians Officers qualified m tliese specialties are eligible for release 
if tliey entered on active duty prior to January 1, 1941, or if they meet the criteria 
on points or age 

This revised policy on separation is expected to return 13,000 physicians, 3,500 
dentists, 26,000 nurses and a large number of otlier Medical Department officers to 
civilian life by the first of tlie year 

It will be necessary to retain a large number of low score men m the service for 
replacement for overseas men having high ASR scores Otlier low score men must of 
necessity be retained in tlie ser\ ice to carry on the necessary activities of the Medical 
Department in tins countiy’ and in theaters where American troops are operating 

It IS intended tliat no one eligible for release will be hdd in tlie Army because 
there are men with higher scores overseas who have not been returned home Eligible 
men will be disdiarged as rapidly as they can be processed for separation 

No enlisted personnel wntli a sufficient number of critical points will be kept be- 
cause of “militarj' necessity” except tliose very few men classified in one of tliree es- 
sential technical skills These are Orthopedic mechanics, electro-encephalographers 
who operate electrocardiac equipment and radio transmitter attendants The latter is 
not in tlie ^ledical Department 

Total Streptomycin Production Only Pout teen Ounces a Month 

The War Department said recently that streptomycin, the new w'onder sister drug 
to penicillin, w'as being used in thirty Army general hospitals over tlie countrj', but 
that It W'as so difficult to obtain that the total output of the four companies now making 
It has been only fourteen ounces a month 

The Army is recen mg many requests for tlie drug for use in treatment of urinarj 
and other infections caused by gram-negative bacteria w-hicli do not respond to peni- 
cillin, but these cannot be met since the Army neitlier controls tlie supply nor can get 
enough for its own needs in treatment of battle-w'ounded soldiers 

General Kirk said that the four companies, Alerck, Upjohn, Abbott and Squibb, 
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were the principal manufacturers of the new product, but that other concerns were 
working at experimental production at pilot plants and that any civilian request for 
streptomycin naturally would go to these companies 

A gram, or 1,000,000 units, is the standard daily dose administered in three injec- 
tions over a twenty-four hour period 

Production is limited severely because tlie drug is obtained from a natural fungus 
found in the soil and must be grown under carefully controlled laboratory conditions 
which cannot be hurried 

The phenomenal production of penicillin which brought it from a laboratory 
curiosity to a commonly-used drug and the price from astronomical figures to about 
a dollar a dose was due in part to pressure of wartime needs 

The Surgeon General explained that the Army’s principal needs are for treat- 
ment of soldiers with severed spinal cords who develop urinary tract infections because 
of a loss of bladder function, and to some extent in treating some cases of meningitis 
and other infections which do not respond readily to penicillin therapy 


Members Invited to Report Openings for Doctors to the College 

Members of the College will perform a service by reporting to the Educational 
Director of the College, Dr Christopher C Shaw, 4200 Pine Street, Philadelphia 4, 
Pa , openings that might be filled by Associates and Fellows returning to civilian life 
from military service There are a number of College members well qualified for 
leaching in the various fields of internal medicine, for residencies, and for private 
or group practice The Educational Director’s office will be pleased to act as a 
medium of contact The College program calls for an active and effective service 
to Its members returning to civilian life 


Dr Wallace M Yater, for many years Professor of Medicine at Georgetown 
University School of Medicine, Washington, D C, has resigned that post as of 
October 27, 1945 

Dr Yater received his AB degree from George Washington University, his 
M D degree from Georgetown, and his Master of Science degree from the Mayo 
Fotind.itioii of the University of Minnesota He has been a Fellow of the College 
and Its Governor for the District of Columbia for several years He has devoted 
twenty-one years to the field of medical education, and has been head of the Depart- 
ment of Medicine at the Gallinger Municipal Hospital for thirteen years He is a 
diploinatc of the American Board of Internal Medicine, with special certification in 
cardimascular disease He is Past Chairman of the Section on Experimental Medi- 
cine and Therapeutics of the American Medical Association, Past Chairman, Section 
for the Study of the Peripheral Circulation, American Medical Association , member, 
Committee on Medicine, National Research Council, and member of its Subcommittee 
on Cardimascular Diseases, member, American Society for’ Clinical Investigation, 
Director, American Heart Association, member. Sigma Xi, Editor, Medical Annals 
of the District of Columbia, author of approximate!}' 150 published articles on medical 
*;ubjects (mainl> original contributions to medical science) and 2 medical text- 
books , deln ercr of a Kober Memorial Lecture, a Mayo Foundation Lecture, and 
man} medical addrc’^ses the country over During his tenure as Associate Professor 
of Medicine and Professor of Medicine, he has trained approximately forty-five Fel- 
low, s in Mwlicine .i"! uell as directed the Department of Medicine 


Dr r rank H Krusen, F A C P , Director of the Baruch Committee on Physical 
Medicine has announced the appointment of Colonel Howard A Rusk, FA CP, 
CMC), AUS, fornicrl} of St Louis, as Consultant on Ph}sical Rehabilitation for the 
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Baruch Committee Colonel Rusk, whose pioneering work as Chief of the Conva- 
lescent Division of the Air Surgeon has attracted national attention, will make his 
headquarters at tlie New York office of tire Committee created a year ago by Bernard 
M Baruch 

Colonel Rusk has resigned from tlie Army to serve the Committee temporarily 
m endeavoring to apply his Army experience in physical rehabilitation to the urgent 
civilian needs in this phase of physical medicine 


Dr Milford Leroy Hobbs, F A C P , formerly of Burlington, Vermont, last July 
1 became Pathologist and Director of the Laboratory of the Fairmont General Hospi- 
tal at Fairmont, West Virginia 


Dr William Herschel Allen, F A C P , has retired from the Medical Corps of 
the Regular U S Army, effective September 30, 1945, and has entered the practice 
of internal medicine on the staff of the Santa Barbara Clinic at Santa Barbara, Cali- 
fornia 


A C P Postgraduate Courses, Autumn Schedule » 

Tlie entire group of seven courses scheduled between October 8 and December 1, 
1945, have been oversubscribed in every instance Never before has the demand 
for ffiese courses been so great The College was able to accommodate but a small 
percentage of non-members in the courses but a special effort was made to accom- 
modate as many as possible of the medical officers recently separated or soon to be 
separated from the military services 

The College is preparing an extended schedule of courses for the spring of 1946 
The Educational Director will appreciate receiving suggestions of courses most de- 
sired, and he will attempt to arrange them where possible 

For the information of members of the College and readers of this journal, we 
publish hereafter the outline of the course in Advanced Cardiology given at the 
Philadelphia General Hospital, November 26-December 1, since it was not previously 
published in tliese pages 

Course No 7 — ^Advanced Cardiology 
(November 26-December 1, 1945) 

Philadelphia General Hospital, Philadelphia, Pa 
Thomas M McMillan, M D , F A C P , Director 

Officers of Instruction 

Oscar V Batson, M D , Professor of Anatomy, University of Pennsylvania Graduate 
School of Medicine 

Samuel Bellet, M D , F A C P , Associate in Cardiology, University of Pennsylvania 
Graduate School of Medicine, Assistant Chief, Cardiology, Philadelphia General 
Hospital 

. Henry L Bockus, M D , F A C P , Professor of Gastroenterology, University of 
Pennsylvania Graduate School of Medicine 
W Edward Chamberlain, M D , F A C P , Professor of Radiology, Temple University 
School of ^ledicine 

Julius Comroe, Jr , M D , F A C P , Assistant Professor of Pharmacology, University 
of Pennsjlvania School of Medicine 

William Dock, M D , F A C P , Professor of Medicine, Long Island College of Medi- 
cine, New York, N Y 
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Robert Dnpps, M D , Assistant Professor of Anesthesiology and Associate in Phar- 
macology, University of Pennsylvania School of Medicine 
Thomas M Durant, M D , F A C P , Associate Professor of Internal Medicine, 
Temple University School of Medicine 

Mary H Easby, M D , F A C P , Assistant Clinical Professor of Medicine, Woman’s 
Medical College of Pennsylvania, President, Philadelphia Heart Association 
Harrison F Flippm, MD, F A C P , Assistant Piofessor of Medicine, University of 
Pennsylvania Graduate School of Medicine 
Harry Gold, M D , Associate Professor of Pharmacology, Cornell Univeisity Medical 
College, New York, N Y 

Benjamin Gouley, M D , Chief Coroner’s Physician, City of Philadelphia 
John Q Griffith, Jr , M D , F A C P , Associate in Medicine and A Atwater Kent 
Fellow in Medicine, University of Pennsylvania School of Medicine 
Seymour Kety, M D , Associate in Pharmacology, University of Pennsylvania School 
of Medicine 

David W Kramer, M D , F A C P , Assistant Professor of Medicine, Jefferson Medi- 
cal College of Philadelphia 

William G,Learaan, Jr, MD, FACP, Piofessor of Medicine, Woman's Medical 
College of Pennsj'lvania 

Alexander Margolies, M D , FACP, Assistant Professor of Clinical Medicine, 
University of Pennsylvania School of Medicine 
'J homas M McMillan, M D , FACP, Associate Professor of Cardiology, University 
of Pennsylvania Graduate School of Medicine, Chief, Cardiology, Philadelphia 
General Hospital 

Herman Ostrum, M D , Radiologist, Philadelphia General Hospital , Assistant Pro- 
fessor of Radiology, University of Pennsylvania Graduate School of Medicine 
Rufus S Reeves, M D , FACP, Director, Department of Public Healtfi of Phila- 
delphia 

Major George P Robb, (MC), AUS, FACP, Walter Reed General Hospital, 
Washington, D C , Assistant Medical Director, Metropolitan Life Insurance 
Company, New York 

Ella Roberts, M D , FACP, Medical Director, Children’s Heart Hospital of Phila- 
delphia 

Hugo Roesler, M D , FACP, Assistant Professor of Radiology, Temple University 
School of Medicine, Cardiologist, Department of Medicine, Temple University 
Hospital 

Isaac Starr, M D , Milton Bixler Hartzell Research Professor of Therapeutics, Uni- 
\crsitv of Pcnnsjhania School of Medicine 
William D Stroud, M D , F A C P , Professor of Cardiology, University of Pcnnsyl- 
lania Graduate School of IMedicine 

Helen Taussig, MD, Pediatrician, Johns Hopkins Hospital, Associate in Pediatrics, 
Johns Hopkins University School of Medicine, Baltimore, Md 
Fdward Weiss, MD, F A C P , Professor of Clinical Medicine, Temple University 
School of Medicine 

Charles C Wolferth, MD, FACP, Professor of Clinical Medicine, University of 
Pumsjhania School of Medicine 

Outline of Course 

Mof'ihy, Xot i mbi r 26 
A M, Session 
9 15- 9 30 Registration 
9 ht- 9 45 Welcome and Announcements 

Dr Rufus S Rcoes, Director, Department of Public Health 
of Philadelphia 
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9 45-10 45 Some of the Newer Conceptions of Congestive Heart Failure 

Dr Starr 

10 45-11 00 Recess 

11 00-12 00 The Physiology, the Diagnosis and the Treatment of the More 

Important Congenital Malformations of the Heart ' 

Dr Taussig 

12 00- 2 00 Recess 
P M Session 

2 Ofr- 3 00 The Principles underlying Electrocardiography 

Dr Wolferth 

3 00- 4 00 The Physiology, tlie Diagnosis and tlie Treatment of the More 

Important Congenital Malformations of the Heart (con- 
cluded) 

Dr Taussig 

4 00- 4 10 Recess 

4 10- 4 45 Air Embolism Some of Its Effects upon the Heart and Its Treat- 

ment 

Dr Durant 

5 00 Cocktail Party 

Headquarters, American College of Physicians, 4200 Pine 
Street , 

Tuesday, November 27 
A M Session 

9 00-10 00 Acute Pericarditis 

Dr McMillan 

10 00-10 45 Roentgen Findings in Pericarditis 

Dr Ostrum 

10 45-11 00 Recess 

11 00-12 00 Heart Sounds 

Dr Margolies 

12 OO- 2 00 Recess 
P M Session 

2 00- 3 00 Roentgen Findings in the Lungs in Heart Disease 
Dr Roesler 

, 3 00- 4 00 Oxj'gen in the Treatment of Circulatory Disease 

Dr Comroe 
4 00- 4 10 Recess 

4 10- 5 00 Syncope of Cardiac Origin 
- Dr Bellet > 

Wednesday, November 28 
A M Session 

9 00- 9 30 The Importance and the Public Healtli Aspects of Rheumatic Fever 
Dr Stroud 

9 30-10 00 The Use of the Sulpha Drugs in Rheumatic Fe\er 

Dr Roberts 

10 00-10 50 The Psychosomatic Aspects of Cardlo^ ascular Disease 

Dr Weiss 

10 50-11 00 Recess 

11 00-12 00 The Principles Underlying Electrocardiogp-aphy (continued) 

Dr Wolferth 

12 00- 2 00 Recess 
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P M Session 

2 00- 2 55 Some of the Newer Metliods of Studying the Circulation 
Dr Kety 

2 55- 3 55 Predilection of Atherosclerosis for the Coronary Arteries 

- Dr Dock 

3 55- 4 05 Recess 

4 05- 5 00 The Effects of Drugs upon the Heart 

Dr Starr 

Thursday, November 29 
A M Session 

9 00-10 00 Electrocardiography Biief Considerations of 

(1) The Use of Large Doses of Qurnidine in tlie Treatment of 

Ventricular Paroxysmal Tachycardia Following Myo- 
cardial Infarction 

(2) Electrocardiographic Patterns Simulating Myocardial In- 

farction 

(3) Dissecting Aneurysm Rupturing into the Pericardium 
Dr McMillan and Dr Bellet 

10 00-10 45 Some of the Causes of Sudden Death as Seen by a Coroner’s 

Physician 
Dr Gouley 
10 45-11 00 Recess 
11:00-12 00 Cardioangiograpliy 
Major Robb 
12 00- 2.00 Recess 
P M Session 

2 00- 3 00 Digitalis and Some of the Newer Glycosides 

Dr Gold 

3 00- 3 55 A New Roentgen Metliod of Determining the Amplitude of Caidiac 

Contraction 
Dr Chamberlain 

3 55- 4 05 Recess 

4 05- 5 00 The Heart and Anesthesia 

Dr Dripps ♦ 

F) iday, November 30 
A M Session 

9 00- 9 55 The Medical Treatment of Hypertension 

Dr Griffith 

9 55-10 55 The Principles Underljing Electrocardiography (concluded) 

Dr Wolferth 

10 55-11 05 Recess 

11 05-12 00 Heart Sounds (concluded) 

Dr Margolies 

12 00- 2 00 Recess 
P.M Session 

2 00- 3.00 'nic Ballistocardiograph as a Giiiical Instrument 

Dr Starr 

3.00- 3 ‘50 Some of the Important Features of Cardiac Anatomy 
Dr Batson. 

3 50- 4 00 Recess 
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4 00- 5 00 Question and Answer Period 

Dr Leatnan, Leader, Drs Bellet, Durant, Easby, Kramer^ 
Margolies, McMillan, Roesler, Stroud and Wolferth 


Saturday, Decembei 1 


9 00-10 00 

10 00-10 SO 

10 50-11 00 

11 00-12 00 


(1) A Critical Consideration of the Roentgen Methods of Deter- 

mining Heart Size 

(2) Roentgen Findings in Disease of the Aorta 
Dr Roesler 

Results of the Newer Treatment of Bacterial Endocarditis 
Dr Flippin 
Recess 

The Relationship of Cardiovascular and Gastrointestinal Symptoms 
Dn Bockus 


Lieutenant Colonel James E Cottrell (MC), FACP, was recently made Chief 
of Medical Service at the Lovell General Hospi^, Fort Devens, Massachusetts, suc- 
ceeding Colonel Julien E Benjamin, FACP, who has been separated from the Army 
and returned to Cincinnati It is anticipated tliat Colonel Cottrell may also be sepa- 
rated from tlie sennce in the near future and will return to the practice of Internal 
Medicine in Philadelphia. 

Captain Richard A Kern, FACP, Philadelphia, Chief of Medicine at the Phila- 
delphia Naval Hospital, was recently promoted from Captain to the rank of Com- 
modore 


Dr Maynard E Holmes, FACP, Professor of Qinical Medicine at Syracuse 
University College of Medicine, gave a graduate lecture before the Broome County 
Medical' Society at Binghamton, N Y, on October 9, 1945, on “The Management of 
Diabetes with ^e Newer Forms of Insulin ” The meeting was arranged by the Com- 
mittee on Public Health and Education of the New York State Medical Society 


Mead Johnson and Company, Evansville, Indiana, publishes annually a catalogue 
of medical books published during the year, their last edition being “Medical Books 
Published During 1944” This publication has been especially timely and valuable 
during the war years, particularly among countries in Europe where they have been 
cut off from contact with the publication of medical books in tlie United States This 
publication also is valuable to returning medical officers from the armed forces and of 
interest to many civilian physicians 


Dr Pottenger Marks Three Anniversaries at Monrovia 

Dr Frank M Pottenger, -F A C P , founder of tlie Pottenger Sanitarium at 
Monrovia, celebrated on September 27 a Aree-Avay anniversarj' — ^liis 42nd anniversary 
of the founding of the sanitarium, his SOtli annnersarj' of his going to California to 
practice medicine, and his 76th birtliday Dr Pottenger is a past President of the 
American College of Physicians and has been an active Fellow practically from its 
conception He is just completing a new book on “Qinical Tuberculosis ” 


Dr Stuart R Townsend (Associate) has retired as Wing Commander, Rojal 
Canadian Air Force, and has returned to the faculty of AIcGill University and to the 
Attending Staff of the hlontreal General Hospital 
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Dr Harold* J Hams, FA CP, has been retired from active naval service and 
has returned to his offices at Westport, Essex County, New York Much of his time 
will be devoted to dinical research in brucellosis in New York 

During November he delivered a senes of lectures on brucellosis at the Univer- 
sity of Cordoba, Argentina 


Dr J C Qeiger, FA CP, Director of Public Health of the City and County 
of San Francisco, was recently granted the Supreme Decoration of the Order of Merit 
of Juan Pablo Duarte, grade of Knight Commandei, Dominican Republic, “for dis- 
tinguished service in public office as Directoi of a noteworthy and alert Department 
of Health and as a civic statesman in the field of foreign affairs ” 

Juan Pablo Duarte, the patriot after whom this decoration is named, in 1844 
o\erwhelmed the enemies of his country and witli others established the Dominican 
Republic 


Physician-Artists' Prize Contest 

The American Physicians Art Association, with the cooperation of Mead Johnson 
& Companj', is offering an important senes of War (Savings) Bonds as prizes to 
physicians in the armed services and also physicians in civilian practice for their best 
artistic works depicting the medical profession’s “skill and courage and devotion 
beyond the call of duty ” 

For full details, write to the Association’s Secretary, Dr F H Redewill, Flood 
Bldg , San Francisco, Calif , or Mead Johnson & Co , Evansville 21, Ind Also pass 
this information on to your physician-artist friends, bojih civilian and military 


The New York Academy of Medicine is conducting its 20th senes of Friday 
.ifternoon lectures, held at the Academy, 4 30 o’clock Among speakers and their 
subjects arc the following December 7 — Senescence of the myocardium — presby- 
cnrdhi — William Dock, F A C P , Professor of Medicine, Long Island College of 
Medicine, December 14 — ^The therapeutic and toxic actions of some drugs recently 
introduced in the treatment of cardiac disorders— Arthur C DeGraff, FA CP, 
Samuel A Brown Professor of Therapeutics, New York University College of Medi- 
cine , Janu.iry 4 — Current views of rheumatic diseases and their management — Richard 
II Frey berg, FA CP, Associate Professor of Clinical Medicine, Cornell University 
Medical College, Director of Department of Internal Medicine, Hospital for Special 
Surgery , Janu.iry 18 — ^Apical systolic murmurs in incipient rheumatic heart disease — 
C.iptain Arthur M Master (MC), USNR, FA CP, Cardiologist, U S N H, St 
\lbans, Long Island 


Dr Hobart A Reiniann, Professor of Medicine, Jefferson Medical College, 
Philadelpliia, has just returned from a 2 months’ expedition to Chungking, China, 
a' A member of a team to aid in the control of an epidemic of cholera The project 
U.IS sponsored by the United Nations Relief and Rehabilitation Administration at 
the rcfjiic'-t of the U S Army and the Chinese National Government 

Fherc v ere 9 members of the Commission, 1 clinician, 1 bacteriologist, several 
pubbe Ik dth experts and sanitary cmrmcers 'Jhe Commission armed in Chungking 
l.uc in July alter the pt.*!!- of the cpidtimc had passed About 2,500 cases were regis- 
icrtM bn* inmi more undetected ones occurred 
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War-Time Graduate Medical Meetings 

Region No 4 (Eastern Pennsylvania, Delaware, New Jersey) — Dr B P Widmann, 
Chairman, Dr J S Rodman, Dr S P Reimann 

U S Naval Hospital, Philadelphia, Pennsylvania 

December 7 — ^Emotional Factors in Physical Illness — Dr Earl D Bond 
December 28 — ^Difficulties in tlie Diagnosis of Surgical Lesions of the Upper Urinary 
Tract — Dr Leon Herman 

Region No 23 (Nevada, Nortliern California) — ^Dr S R Mettier, Chairman, Dr 
E H Falconer, Dr D N Richards 

Station Hospital, Camp Stoneman, Pittsbing, California 

November 17 — Plastic Surger}' — Dr George Pierce 

December 15 — Diagnosis and Treatment of Abnormal Mechanisms of the Heart — 
Dr William J Kerr 

Hammond General Hospital, Modesto, California 

November 21 — ^The Use of Penicillin in Injuries and Infections — Dr Horace J 
McCorkle 

ASF Regional Station Hospital, Oakland, Calif ot nta 
December 12 — ^Nephritis — Dr Thomas Addis 
Station Hospital, Fort Ord, California 

November 17 — Diseases of the Thyroid Clinical Diagnosis and Management — Dr 
Mayo H Soley 

December IS — ^Diseases of the Lungs and Their Treatment — Dr Philip H Pierson 
U S Naval Hospital, Treasure Island, Calif oima 

November 16 — Interpretation and Misinterpretation of Certain Laboratory Tests — 
Dr James Hopper 

December 7 — Diagnosis of Atypical Anemias — Dr Stacy R Mettier 

Station Hospital, Camp Roberts, Calif oi nia 

December 8 — Diseases of the Thyroid Clinical Considerations — Dr Mayo H Soley 

Station Hospital, Chico At my An Base, Chico, California 

December 6 — ^Laboratory Aids in the Diagnosis of Disease — ^Dr Jesse L Carr 

Station Hospital, Stockton Air Field, Stockton, California 

December 12 — ^The Fundamentals of Endocrine Diagnosis — Major Roberto F Es- 
camilla 

Region No 24 (Southern California) — ^Lt Comdr G C Griffith, Chairman, Capt 
H P Schenck, Dr J Churchill, Dr W Morrison, Maj N Nixon 

Birmingham General Hospital, Van Nuys, California 

No\ ember 28 — ^Thoracic Surgerj' — Captain W L Rogers 
December 12 — ^Recent Developments in Diabetes — ^Dr Howard F West 
December 26 — ^Neuro-Surgery — Captain Everett Dickinson 

ASF Regional Hospital, Camp Haan, California 
December A — Reconstruction Problems — Captain Fraser L MaePherson 
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AAF Regional Station Hospital, March Field, Cahforma 

November 20 — Compound Fractures — Commander P E. McMasters 
December 18 — Acute Nephritis — Dr Lyttle 

Station Hospital, Camp Cooke, Calif otma (afternoon session) and Hoff 
General Hospital, Santa Bai bara, California (evening session) * 

November 21 — Pericarditis — Lieutenant C Sylvester McGinn 
December 5 — ^The Cancer Problem in Service Personnel — ^Lieutenant J S Binkley 
December 19 — Problems in Tuberculosis — Commanders W L Rogers and A W. 
Hobby 

Tomey General Hospital, Palm Springs, Calif oi nia 

November 20 — ^Peptic Ulcer — Dr William Boeck 
December 4 — ^The Rh Factor — Captain George Macer 

December 18 — ^Hemolytic Streptococcal Respiratory Infections and Their Sequelae — 
Dr Robert E Solley 

U S Naval Hospital, Santa Margaiita Ranch, Oceanside, California. 

November 22 — ^Modern Concepts of Lepra — ^Dr Maxmilhan Obermayer 
December 13 — Communicable Diseases — ^Major Norman Nixon 
December 27 — Problems Associated with the Surgery of the Biliary Tract — Captain 
Howard K Gray 

U S Naval Hospital, Long Beach, California 

November 21 — Liver Disease — Captain John Ruddock 
December 19 — Low Back Pam — Major Samuel Weaver 

U S. Naval Hospital, Corona, California 

November 22 — ^Tumor Pathology — ^Dr Edward Butt 

December 13 — ^The Streptococcal Problem — Lieutenant Commander George R Un- 
derwood 

December 27 — ^Thc Use of Products of Fibrinogen and Thiombin on Otolaryngology 
— Captain Harry P Schenck, 

U S Naval Air Training Station, San Diego, California 
December 7 — ^Burns — Captain H T D Kirkbaum 

December 21 — The Penicillin Treatment of Syphilis and Gonorrhea — Coniinandci W 
W Ducmhng 

AAF Regional and Convalescent Hospital, Santa' Ana Army Air Base, Cali- 
fornia 

November 20 — The Use of Products of Fibrinogen and TJirombin in Otolaryngology 
— Captain Harry P Schenck 

December 4 — Contagious Diseases — Commander R A Trombley 
December 18 — Compound Fractures — Commander P E McMasters 

U S. Natal Hospital, San Diego, California 

Dcccmlicr 6 — 1 he Clacsification and Diagnosis of the Anemias — Dr A G Foord. 

H. S Rcg.oral Hospital, Pasadena, California 

10 — 'llic Rh Factor — Captain George Macer, 
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Fellowships Offered by the American Colleg'e of Physicians 
Research Fellowships 

The American College of Physicians has resumed its Research Fellowships in 
Medicine, which were discontinued during the War These fellowships, limited in 
number, are designed to provide an opportunity for research training either in the 
basic medical sciences, or in the application of tihese sciences to dinical investigation 
They are for the benefit of physicians who are m the early stages of their preparation 
for a teaching and mvestig^ative career in Internal Medicine Assurance must be 
provided tliat the applicant will be acceptable m the laboratory in which he has 
chosen to work and that the laboratory will supply the facilities necessary for the 
proper pursuit of the research The term of appointment is for one year The 
fellowship stipend will be from $1,800 00 to $2,500 00 per annum 

Clinical Fellowships 

In order to assist in providing opportunities for postgraduate education in 
Internal Medicine for medical officers discharged from the Armed Forces, the Ameri- 
can College of Physicians has established a limited number of Clinical Fellowships in 
Medicine for 1946 These fellowships are available for physicians honorably dis- 
charged from the Armed Forces who are Fellows, Associates or prospective candidates 
for Associateship m the College They are designed to provide opportunity for ad- 
vanced clinical training in Internal Medicine, or in any of its special fields They 
are limited to a term of one year, may start at any time during 1946, and will not be 
renewable Assurance must be provided that the applicant will be acceptable in the 
clinic in which he has chosen to work The fellowship stipend will ordinarily be 
from $1,800 00 to $3,000 00, depending on individual circumstances 

Application forms for these fellowships will be supplied on request to the 
American College of Physicians, 4200 Pine St, Philadelphia 4, Pa Decision with 
respect to award of a fellowship will be made and tlie applicant notified of the action 
taken as soon as possible after receipt of tlie application and review by the Com- 
mittee on Fellowships and Awards 

» 

SPECIAL NOTICES 

Committee on Growth of the National Research Council 

The appointment of a "Committee on Growth,” with membership designed to be 
broadly representative of the fields concerned in cancer researcli, botli basic and 
clinical, has already been announced by the National Research Council of the Na- 
tional Academy of Sciences The Committee was created, witliin the Division of 
Medical Sciences of the Council, as a result of action by the American Cancer Society 
designating the Academy as its scientific advisor for research 

The Committee wishes to call tlie attention of interested investigators to the gen- 
eral outline of endeavor which it proposes to foster and the general principles by which 
It will be guided The Committee accepts tlie interpretation of its field of interest as 
including reliance on, contact with and support of research in the basic sciences 
bearing broadly on the whole phenomenon of growtli 

The Committee has adopted the following major principles by which, in so far 
as possible, it will be guided in its sponsorship of research and training programs 

(o) Desirability of long-term grants to projects of major importance 
(6) Grants, where possible, of such magnitude as to permit individual investi- 
gators to appoint associates for long-term trainmg periods 
(c) Granting of fellowships to institutions for training of workers to acquire 
new technics and wider experience 
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(rf) Maintenance of continuing individual contact with woikers in field 
(e) Provision, on a participating basis, for continuing economic security for pio- 
fessional workers 

(/) Liberal attitude toward the investigator’s work, his publication and reports 

To assist It in the fulfillment of its advisory functions the Committee, on its part, 
will make free use of either ad hoc or standing subcommittees in specific fields of 
interest Furthermore, it proposes to arrange conferences of competent groups for 
discussion of problems, for interchange of reports, etc , make surveys to analyze prob- 
lems or to determine progress in areas of special interest pertaining to cancer, 
evaluate, through study by subcommittees and by the main committee, basic and 
clinical research undertakings, and submit recommendations for support to the Ameri- 
can Cancer Society, initiate and plan broad or specific programs of basic and clinical 
researcli, through activities of the subcommittees and mam committee, and secure the 
cooperatue efforts of investigators in the general undertakings 

The Committee has established a central office in tlie Washington headquarters 
of the Council where information on all phases of cancer research will be assembled 
and from hich reports may be distributed to interested investigators 

Many members of the Committee have participated intensively in the broad pio- 
grams of research conducted under tlie pressure of war It is botli the hope and the 
sanguine expectation of the Committee that tlie fruitful pattern of cooperative in- 
icstigations so successfully established during tlie war years, can now be carried on, 
modified and tempered to existing needs, into the continuing war against disease 
Membership of the Committee, as now constituted, includes the following 

Dr C P Rhoads, Chau man 

Dr Florence R Sabin, Scactaty 

Dr A R Dochcz 

Dr A Baird Hastings 

Dr Charles B Huggins 

Dr Donald F Jones 

Dr C. C Little 

Dr Carl R Moore 

Dr John J Morton 

Dr James B Murphy 

Dr Eugene P Pcndergiass 

Dr Howard C Taj lor, Tr 

Dr M A Tuve 

Dr. M C Winternitz 


Philip S Ow'i n, M D , 

For the Coninuttcc on Growth, 
Division of Medical Sciences, 
National ’Research Council, 
2101 Constitution Avenue, 
Washington 25, D C 


A*, AnsTK\CTix*c Seiuici for Human Bioior.\ 

I be Iriistccs of Jhologtca! Abstracts announce the establishment, beginning in 
Tim’-trj, !0}6, of new section of Itwlogtcal AbUracts— Section II, spcciallj as- 
Ab’^trtets of nHtn,an Biologj— intended for anthropologists, sociologists, 
, nmro’ogists and psjcliiatrists, students of child deiclopmcnt and human 

v^'inrc, .rd students of nun gcncrallj. 
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Ita rivv sectipn wiU be an assetnWage of alt abstracts piibhsherl in Biological 
Abs^rccis ceriirgr witli the broad field of hunurt and social biolog\ Biological 
Sadies ca hrmrai inheritrnce, on popnlation and fertilit^^ on endocrine and nenro- 
iacical fectors rffecting growth dexelopment and human personalit\, on alcoholism 
sra dnrg rddiction pn^i on nervous disoiders and mental deficiencies, and broad nutri- 
licnai psid ep’denuo^ogiccl studies affecting human welfare, aie some of the manv 
fielcs Cirt will be covered llie aimiial subscription ptice foi the ten abstract issues, 
phis the complete index of the vear's volume of Biological Abstracts will be $600 
outside the United States). 

Full information may be obtained bv writing to Mr H I. Anderson, Business 
Manager, Biological Abstracts. Umversitv of Pennsvlvania. riuladelphia 4, Pennsvl- 
vania. ^ , 


The editors Dr. Emil Novak and Dr. Nicholson G Eastman, of Baltimore, an- 
nounce the publication of a new abstract periodical. Obstetrical and Gv necological 
Survey It will cover the entire medical periodical literature, both foieign and 
domestic, and wall appear bimontlilv beginning in Februarv 1946 Nine hundred pages 
per vear will be publislied and the subsciiption price will be $900 The Williams 
& Wilkins Company, of Baltimoie, will be the publishers 


OBITUARIES 

DR WALTER BAUMGARTEN 

Dr Walter Baitmgai ten, FA CP, of St Lotus, cited at his .sttmmei 
home at Fish Creek, Wis , on Atigust 23, 1945, A fire tvhich dest toyed hts 
home caused hts death 

Hts associates and hts imttintciable pattcnls feel a great loss Di Batim- 
gartcn for many ycais occupied a posilion of high impoi lance in the field of 
Internal Medicine, and excited a definite innucnce on the yoiingei men who 
weie assoeialcd with him m piactice and at St Luke’s Hospital. He also 
made a deep impicssion by living up to a vciy higli ideal of what the phy- 
sician should be 

Born in St Louis, OUobci 31, 1873, it was natiiial foi him to study 
Medicine, since his fathci was pioEnbly the outstanding Inteniist of his day 
m the Middle West, and one of the oiiginal membcis of the Association of 
American Physicians 

Walter Baumgarlcn obtained his college dcgiec at Johns Hopkins Uni- 
versity, and his medical dcgice at Washington Univeisity, wlicie he was 
graduated in 1896 He was Assistant in Physiology in Haivaid Medical 
School 1897-98, and Johns Hopkins University, 1902-03 He then became 
associated with Washington Umvcisity School of Medicine, and maintained 
this connection until his death He was deeply inleiesled in the aOans of 
St Luke’s Hospital, and w.is .it one time Dnectoi of the Depailment of 
Medicine He was .also Assistant Visiting Physician at Baines Hospil.d 

He was a member of the St. Louis Mcihc.il Society, St, Loins Society of 
Internal Medicine, Missouii Stale Medical Association, and the Anieiican 
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Medical Association He was a Fellow of the American College of Physi- 
cians since 1920 

Ralph A. Kinsella, M D , F A C P., 

Governor for Missouri 

DR JOHN GOOLD HARVEY 

Dr John Goold Harvey, F A C P , died May 24, 1945, at the Veterans 
Administration Hospital, Dearborn, Michigan, of a cerebral hemorrhage 
He had been an invalid for the last two or three years of his life 

Dr Harvey was born in Detroit in 1875 He attended Princeton Uni- 
versity and graduated from the University of Michigan Medical School in 
1902 He was at one time associated with the United States Public Health 
Sennce and served as a medical officer m the United States Navy during 
World War I He was a member of the Wayne County Medical Society, 
the Michigan State Medical Society, American Medical Association, and 
Fellow of the American College of Physicians since 1920 

Dr Harvey spent most of his active years of practice in Detroit He 
Mas highly respected by the members of his profession and enjoyed a nice 
practice M'lth a very fine type of people During the last few years of his 
practice he was physically handicapped and m spite of a splendid courage 
eventually had to retire His passing is a deep loss to his many fi lends and 
patients 

P L Ledwidge, M D , F a C P , 

Governor for Michigan 
% 

DR FRIEDRICH ALEXANDER HECKER 

Dr Friedrich Alexander Hcckcr, F A C P , for many years Pathologist 
at Sf Joscjiirs Hospital, Ottumn^a, loM^a, died June 3, 1945, of coronary 
thrombosis 

Dr Hcckcr M'as born March 29, 1879 He attended Kemper Military 
School, Boonvillc, Missouri. He received a B S degree in 1908, an M A. 
degree m 1911, and an MD degree in 1913, all from the University of 
Kansas He had previously received the degree of D D.S in 1903 at the 
Unixcr’Jit) of Pennsylvania He served during the Spanish War, the Philip- 
fune Insurrection, and World Wai I He M^as a Charter Member of the 
Aincntan Society of Clinical Pathologists, Diplomate of the American 
]*.oard of Internal Medicine, and he had been a Fellow of the American Col- 
lege of Plnsttians since 1930 Dr. Hcckcr also M'as a member of the 
W'afiello Count} Medical Society, loM’a State Medical Society, loM’a Clinical 
Societ}. the American Medical Association and the Societ) of American 
Ihctcnnlogi'sts 

Dr Hccktr Mas an earnest, enthusiastic Morkcr, an unusual techniean. 
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and had a vigorous personality He will be keenly missed by his many 
friends in the medical profession 

B F WoLVERTON, M D , F A C P , 

Governor for Iowa 


DR RAYMOND LUFT 

The death of Dr Luft as the result of a coronary thrombosis while serv- 
ing in the Navy has removed from tlie ranks of the profession of Rhode 
Island one of the most capable and promising of our young physicians 

He was born in Jersey City, New Jersey, in 1904, was graduated from 
Rhode Island State College in 1926, took up postgraduate studies at Brown 
University^ and received his M D from McGill University m 1934 He 
served an internship at the Royal Victoria Hospital in Montreal and held a 
lesidenc}^ at the Massachusetts General Hospital 

Dr Luft began practice in West Warwick, where he held a part-time 
position 111 public health work, and later moved his office to Providence He 
became a member of the Kent County and Rhode Island Medical Societies, 
and in 1939 was made an Associate of the American College of Physicians 
At the start of his practice he joined the staff of the Rhode Island and 
Charles V Chapin Hospitals He was particularly interested in diabetes 
and was active in the Diabetic Clinic at the Rhode Island Hospital He was 
an internist of ability and his loss is keenly felt by his colleagues This is 
particularly true of the writer, to whom Dr Luft was intimately known 
since his early student days 

Alex M Burgess, M D , F A C P , 

Governor for Rhode Island 

DR JOSEPH McFarland 

Dr Joseph McFarland, F A C P , Philadelphia, died suddenly on Sep- 
tember 22, 1945, at the age of 77 Born in Philadelphia, February 9, 1868, 
Dr McFarland graduated from the University of Pennsylvania in 1889 
After further study in Europe, he returned to take up the teaching of 
Patholog}' From 1896 until 1916 he was Professor of Pathologj^ and 
Bacteriology at the Medico-Chirurgical College of Philadelphia From 1910 
to 1914 he also held tlie chair of Patliolog}' m the Woman’s Medical College 
of Pennsjdvania In 1916 he returned to the University of Pennsylvania 
as Professor of Patholog)' He held the rank of Major in the first World 
War Tuberculosis, contracted during his senuce in the Armj’-, forced him 
to be relatively inactive for several years However, by 1920 he was again 
actively teaching as Professor of General Patholog)' in the Thomas A Evans 
Institute of the Unnersit)' of Pennsylvania He became Emeritus Pro- 
fessor of Patholog)' in the University of Penns)hania in 1936 upon reach- 
ing the age of 68 
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Dr McFarland wrote voluminously, being the author of at least four 
textbooks Two of these, “The Pathogenic Bacteria and Protozoa” and 
“Textbook of Pathologjs” went through numeious editions 

Dr McFarland belonged to numerous societies and organizations He 
had been a Fellow of the American College of Physicians since 1923 

His great zeal for teaching and his love of his profession are exemplified 
by his last years Although “retired for age,” in 1936, Dr McFarland re- 
sumed active teaching in 1940 as Professor of General Pathology m Temple 
University School of Dentistry Not many months before his death he 
made an extensive lectuie tour to a number of Latin American medical 
centers, an experience that gave him much satisfaction 

Active until the very end, he died as he would have wished, suddenly 
His life was long and full He will be held in affectionate memory by the 
many students who sat under him 

Thomas M McMillan, M D , F A C P , 

Governoi for Eastern Pennsylvania 

DR BENJAMIN A SHEPARD 

Dr Benjamin A Shepard, F A C P , died June 16, 1945, at his lesidence 
in Kalamazoo, Michigan 

Dr Shepard was born near Hillsdale, Michigan, July 13, 1879, and grew 
up m that community He married Lola E Hughes of Coldwatei in 1900, 
just before entering the Detroit College of Medicine and Suigeiy He was 
graduated from this institution, 1904, and practiced in Plainwcll, Micliigan, 
from 1904 to 1911 In that )car he moved to Kalamazoo, Michigan, ancl 
became chief of staff of a small dispensary in 1912 Later he was the 
founder, owner and medical director of Pine Ciest Sanatorium which was 
esfablislied in 1920 He uas head of this fine institution foi the treatment 
of tiibcrculo'iis, and especially interested in that field 

lie was a past president of the Michigan State Tuberculosis Sociefy, a 
member of the Board of Diiectors of the National Tuberculosis Association, 
and honorary president of the Kalamazoo Tuberculosis Association He 
was a Fellow of the American College of Physicians, the American Medical 
Ascnciation, the American College of Chest Physicians, and past president 
and sccrctar} of the Kalamazoo Academj of Medicine 

His passing is a dislanct loss to Kalamazoo and its surrounding territory 

P L. Lldw iDon, M D , I* A C P , 

Governor for Michigan 
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IDIOSYNCRATIC FEBRILE REACTIONS TO THIOU- 
RACIL: CLINICAL CHARACTERISTICS AND 
POSSIBLE PHARMACOLOGIC 
SIGNIFICANCE " 

By Janet W McArthur, M D , Rulon W Rawson, M D , and J H 
Means, M D , F A C P , Boston, Massachnsetts 

Thiouracil has been employed in the preoperative preparation of 104 
patients suffering from thyrotoxicosis at the Massachusetts General Hospital 
between April 1943 and April 1945 Toxic reactions (applying the term 
in the most inclusive sense) have occurred in 15 instances In five cases, 
fever has been the most conspicuous feature of the reaction Case reports 
of three f of these patients are presented, together with speculations as to 
the fundamental significance of the idiosyncratic response 

Case Reports 

Case 1 E H, a 40-year-oId ^\hlte married housewife, was admitted on April 
8, 1944, complaining of weakness, easy fatigability, nervousness and a sense of 
oppression in the diest on exertion, of nine niontlis’ duration One month prior to 
adniissioiUshe noticed a sia elling of her neck She had lost 13 pounds despite a good 
appetite Her family physician had treated her with iodine for four months prior to 
admission without conspicuous benefit Physical examination disclosed a well-nour- 
ished woman with a flushed face There was moderate bilateral exophtlialmos witli 
widened p.Tlpebral fissures, lid lag and impaired convergence The tliyroid gland 
was diffusely enlarged two and one-half times with thrill and bruit Soft systolic 
murmurs w ere audible at tlie apex and pulmonic area The red blood cell count was 
4,310 000, hemoglobin 14 2 gm , and white blood cell count 5,100 with 68 per cent 
neutrophiles, 20 per cent hmphocytes and 12 per cent monocytes The urine was 
normal Basal metabolic rates after bed rest were -b 28 and 4- 27 The clinical 
diagnosis w'as classic exophthalmic goiter of moderate severity Thiouracil was be- 

* Rcccu cd for publication July 14, 1945 

From the Thjroid Clinic, Massacliusetts General Hospital 

fOne case is omitted because there was no opportunitj to readminister the drug and 
confinn the clinical impression of drug fcAer Another case is being reported separated 
because of the remarkable swelling of the parotid and siibmaxillar\ glands which was 
associated with the fe\er 
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gun in a dosage o£ 0 2 gm every eight hours The patient remained afebrile until the 
seventh day of therapy, when the temperature rose to 103° F The patient vomited 
and complained of slight soreness of the throat The pharynx was moderately in- 
jected and the tonsillar and posterioi cervical lymph nodes weie enlarged and slightly 
tender The white blood cell count was 11,000 and the difteiential 75 per cent neu- 
trophiles, 22 per cent lymphocytes and 3 per cent monocytes The fevei was asci ibed 
to mild streptococcal pharyngitis and thiouracil continued On the following day the 
patient was dizzy and nauseated She vomited repeatedly The rectal temperature 
rose to 105 6° F Throat cultures taken tlie previous day showed a modei ate growth 
of beta henioljtic streptococci, and ti\o blood cultures were negative Thiouiacil was 
continued for another day The next day the patient appeared modei ately piostrated 
and continued to vomit The temperature remained elevated Positive physical find- 
ings included moderate pharjngeal injection, a questionable faint macular erythematous 
rash on the abdomen, and cervical lymphadenopatliy The liver edge was just palpable 
at the costal margin and the spleen could be felt one finger’s breadth below the costal 
margin The white blood cell count declined to 6,300 with 79 per cent neuti ophiles 
and 21 per cent Ivmphocjtes Thiouracil w'as withdrawn with prompt subsidence of 
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I'lG 1 Clinical course of case 1 on thiouracil therapy 

the ft\er \ftcr four afebrile da>s two 02 gni doses of thiouracil were administered 
Within a few hours the patient coinplamcd of malaise, anoreMa and sevetc cramping 
puns in both legs I he rcct.d temperature rapidly rose to 1044° F The patient 
appeared amteU ill, with a reddish-purple flush on the face, chest and upper c\- 
trLiiniies There was marked injection of the bulbar conjunctua and moderate red- 
dtnmg of the throat Ihc white blood cell count rose to 18,300 Thiouracil was 
ih'-cnruimicd ainl Mirgical preparation completed with iodine Subtoud thyroidectonu 
was performed without incident on MaT 22, 1944 

rVirr 2 M b a 65*>car-old imrncil colored housewife, was admitted on Ajnil 
2tl lott, ^\ith I lii'-torv of one year «; enlargement of a Itimp which had been picsent in 
till, lu'il fo** 41) years During tlit three years piior to admission sht had noted in- 
fca’-ed nennusnc'S, mild heat mtolcrantc and a weight loss of 35 pottnrls On 
pnssicd cNamm ttion she v as found to hare an cnl.irged thy roid v ith i 3 by 3 cm hard 
ufvhdc m the Inuer pole of the right Inl/t a fmt tremor, .itid eye signs Lonsistmg of 
lid n traction ltd lag and gloltt, lag I he Wood prts-.iirt as 180 mm Jig systolic and 
n.it diis'o’a md the htan ino'ler itch enlarged to the left The red'hlond cell 
K>iu, I V *, <i*0()»i*) {.tu.oglofim 11 ^ gm, and w.hit<. hloixl cell count 9,300 v ilh 39 per 
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Fig 2 Clinical course of case 2 on thiouracil therapy 


cent neutropliiles, 38 per cent lymphocytes, 22 per cent monocytes and 1 per cent 
basophiles The urine was not remarkable Clinical diagnoses of toxic nodular 
goiter and compensated hypertensive cardiovascular disease were made Basal meta- 
bolic rates of -1- 36 and -1- 39 were obtained after rest m the hospital, whereupon 
thiouracil was begun m a dosage of 0 2 gm every eight hours The course was un- 
eventful until the fourteenth day of therapy, when tlie patient had a sudden shaking 
chill, after which the rectal temperature rose to 104 4° F Physical examination was 
negative except for slight redness of the tin oat The white blood cell count was 
7,350 and a blood culture was negative Thiouracil was immediately discontinued 
and within 36 hours tlie temperature was normal Following two 02 gm dose^ of 
thiouracil the patient again developed severe shaking chills and a rectal temperature of 
105® F Prompt defervescence followed withdrawal of thiouracil Preparation for 
operation ivas continued for five days w'ltli iodine alone and subtotal thyroidectomy 
performed uneventfull}' on May 12, 1944 

Case 3 C M , a 68-jeai old ex-machinist, was admitted on May 19, 1944, with 
tliyrotoxicosis of four years’ duration wdiich had proved refractory to conservative 
therapy wntli iodine and roentgen-raj His chief complaints were easy f atigabilit} , 



Fig o Clinical course of case 3 on thiouracil therapy 
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ner\ousncss and slight burning of the eyes Iodine was discontinued six weeks prior 
to admission to accelerate the response to tliiouracil On physical examination the 
patient appeared emaciated The skin was moderately warm and there was a fine 
tremor of the fingeis The eyes displayed stare, hd lag and globe lag The thyroid 
gland \\as just palpable Ihe tongue was red and fissured with smooth sore edges 
A blowing systolic inurmui was audible over the entiie precoidium, loudest to the 
left of the sternum The red blood cell count was 3,890,0Q0, hemoglobin 13 gm, 
and white blood cell count 5,950 with 45 per cent neutrophiles, 40 pei cent lympho- 
cytes, 7 per cent monocytes and 8 per cent eosinophiles No abnormalities were noted 
in llie urine An electrocaidiogram was suggestive of coronary heait disease Clini- 
cal diagnoses of thyrotoxicosis, compensated arteriosclerotic heart disease and nico- 
tinic acid and riboflavin deficiencies were made After bed lest, basal metabolic 
lates of 4-34 and -h 31 were obtained and thiouracil started in a dosage of 02 gm 
c\ery eight hours The course was uneventful until the twelfth day of therapy when 
the temperature abruptly rose to 102“ F The patient complained of headache and a 
dull pain over the left anterior chest to the right of the lower sternum The physical 
examination was negative except for moderate pharyngeal injection The drug was 
continued foi another 24 houis, during which the temperature continued elevated, 
ultimatclj rising to 103 8“ F by rectum The patient complained of crampy perium- 
bilical pain The white blood cell count was 5,700, a throat culture showed a mod- 
erate growth of beta hemolytic streptococci , and a chest roentgenogram was negative 
The tempeiature promptly subsided aftei withdiawal of thiouracil After an 
afebrile period of 72 hours, thiouracil was reexhibited Following the third 02 gm 
dose the rectal temperature rose to 104 6“ F , and the patient complained of headache 
and malaise 'Ihiouracil therapy was abandoned and piepaiation for suigery com- 
pleted with iodine Subtotal thyroidectomy was performed on June 2, 1944, without 
untow aid event 


Discussion 

Drug fcvci lias featured pronunently among the toxic icactions to thiou- 
lacil reported In other nncstigators Astwood* noted the development of 
fever in two of 30 cases, Williams and Cliitc* in two of 152 cases, Gabnlove 
and Kcrt ’ in two of nine cases, Gargill and Lesses^ in two of 43 cases, and 
Ikirtils ” in lout of 119 cases, a giand total of 16 fevers among 457 treated 
patients, or an luadcncc of 3 5 per cent 

The chnical characteristics of the fcveis in Astwood’s and in Williams 
and Clutc's scries are not described In one of the cases repoi ted by Gabri- 
love and Kerl, the fever developed on the tenth daj' of thiouracil therapy and 
vas actompanied by generalized 1) mphadenopathy and a diffuse maculo- 
pijiular ( r\ ihematous eruption The temperature w'as norma! 24 hours after 
withdrawal of thiouracil and the drug w'as not given again In the second 
the tempeiature rose .abruptly on the eighth day of treatment and was 
areompanied by a purphsh-red maculopapular eruption on the arms Rc- 
admmi'str.ition of the ding resulted in .abrupt rise m temperature to 105 4®^ 
I , aiui rcajipearanee of the rash on the arms Patch and scratch tests with 
ihiiiuraul wen negaiuo Gargill .and Les*>cs’ first patient experienced chills, 
over, headache, and generalized aches and pains on the eighteenth da} of 
th'^nwaul thcrap). An abrupt rccuirence and leinission were observed 
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whew the drug was readministered and withdiawn The second patient de- 
veloped fever, choking sensations, nausea, vomiting, sweating and general- 
ized aclies and pains on the ninth day of thiouracil therapy Re&chibition of 
the drug provoked a sudden recurrence of these symptoms plus a non-pro- 
ducti\e cough, dyspnea, severe burning of the eyes with conjunctival injec- 
tion, moderate splenomegaly and monocytosis The four febrile reactions 
described by Bartels occurred within the first 10 days of treatment The 
temperature reached 102-103° F , and was accompanied by generalized aches 
and pains ^Vllen thiouracil was discontinued it returned to normal and 
when thiouracil was lesumed there was an immediate return of fever 

The sudden onset of fever after a relatively constant latent period of 10 
days (range seven to 18 days), the explosive immediate reaction upon re- 
administration of the drug, and the character of the accompanying symptoms 
suggest that tliiouracil should be added to the roster of drugs which produce 
idiosyncratic reactions 

That drug idiosyncrasy, in many instances at least, conies into the same 
general categoiy as anaphylaxis, has been established by the classical studies 
of Landsteiner He constructed immunologically active antigens artificially 
by conjugating pure chemicals with animal sera or with other proteins The 
resultant antigen possesses a high degree of specificity which has been shown 
to depend upon the chemical radical and not upon the pi otem fraction of the 
conjugated antigen Landsteiner was able to sensitize guinea pigs to ars- 
phenamine so that anaphylactic shock was produced by the intravenous in- 
jection of the pure chemical uncombined with protein Wedum“^ succeeded 
in sensitizing guinea pigs to azoproteins piepared from the sulfonamides 
The amazing heterogeneity of the list of drugs giving rise to idiosyncrasy 
(antip) 1 me,® arsphenaniines,® barbiturates,® bismuth subsalicylate,^ bro- 
mides,® cinchophen,® digitalis,^® dilantm,^^ gold,^" iodides,® mercurials,^" nir- 
vanol,*® nitrates,® phenolphthalem,^* quinine,^® salicylates,® sulfonamides ^® 
and thiocyanates ®) has been remarked upon by Coca Indeed it is so im- 
pressive that it has led to the dismissal of allergic reactions as little more 
than spectacular, troublesome, and fortunately rare sporadic aberrations 
While reviewing the literature in an attempt to elucidate the nature of 
the reactions to tluouracil, the writers have been struck with the attention 
which has been lavished on the factors which may predispose an individual 
to develop an idiosyncratic reaction Largely neglected have been the precise 
chemical factors which render an agent capable of inducing hypersensitive- 
ness Such information as is available is summarized below, and an attempt 
IS made to link the allergic and tlierapeutic actions on chemical grounds 
The fundamental dependence of the sensitizing capacity of a drug upon 
chemical structure is brilliantly illustrated by the hydantoin derivatives 
Nirvanol (phenylethyl hydantoin) provokes an idiosyncratic response in 84 
per cent “ of the patients to whom it is administered uhereas dilantin (sodi- 
um diphenyl hjdantoinate) elicits an allergic reaction in only 5 per cent*^ 
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Hj'^nersensitmty may be developed to the molecule as a whole, as is the case 
with antipynne, or to certain radicals of the molecule Doerr mentions 
cases of iodoform susceptibility in which the individual reacted also to bro- 
moform, thus imputing the decisive role to the methyl radical In a clinical 
study of quinine allerg}% Dawson and Garbade^® found the idiosyncrasy to 
extend to levorotatory alkaloids such as ethylhydi ocupi eine and cinchonidine 
but not to dextrorotatory isomers such as quinidine and cinchonine 

Propensity to induce idiosyncratic leactions is stiong presumptive evi- 
dence of a drug’s capacity to become bound to protein In a number of in- 
stances, direct chemical evidence for this fact has been obtained Thus, 
Davis'''’’-''’'^® has demonstiated that the sulfonamide drugs become bound 
in varying degrees to serum albumin, leaving only a portion of the drug fiee 
to dialyze In normal plasma the proportion of unacetylated drug which is 
bound to protein is as follons 

Sulfanilamide 20% 

Sulfapyridme 40% 

Sulfadiazine 55% 

Sulfatliiazole 75% 


The plasma proteins, specifically the globulins, foim compounds with the 
.irsphenamincs both ni ^ iti o and in vivo The cai diac glycosides bind 
scrum alliumin, as shown by Farah.®’ Data on the chemical properties of 
thiouracil arc as yet meager However, m developing a method for the 
quanlitali\ c determination of thioui acil in the blood, W illiams found that 
thiouracil is partially bound to protein, and can be liberated by tryptic diges- 
tion befoie assay 

That protein-bmdmg capacity may have pharmacologic implications of 
considerable imiiortancc is suggested by Davis’ discovery that the order of 
increasing tendency to be bound to plasma protein is identical with the order 
of increasing bacteriostatic effectiveness against E coh Since the bound 
drug apparently exerts no bacteriostatic action this result appears superfi- 
cially paradoMul However, there is considerable evidence for the belief 
that the antibacterial action of the sulfonamides is effected by competition for 
an cun me as‘;ociated with a metabolite essential for bacterial growth 
Jiiasmtith as all cnz)mcs arc proteins, the tendency of a drug to become 
bound to plasma piotcin may reflect its tendency to bind enzyme protein 

The ar-splicnaniincs arc thought to exert their parasiticidal action by a 
somewhat similar mechanism after con%crsion into a partial oxidation pro- 
duct, arscnoxidc It is possible to protect tiypanosomes and spirochetes 
from the lethal effect*; of arsenoxide In the addition of minimal amounts of 
glut tdiioiii. and (crtam other ‘«ulflndr\l compounds Since tiypanosomes 


* 111 KttI tJj* 
t, ,1 i»ea*i ilv 1^ 
5 form i\ • 


ititiilitliun uf Inctcrial growth b> sulfonamides may be accounted for 
'»^*'Uminf' that the. nction is due to a rc\crsiblc combination between the 
omr nnd u«. jitniral lortn of the (n/yme, and that llit law of mas*; action 
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can be shown by the mtroprusside test to contain a sulfhydryl compound 
similar to glutathione, it is believed* that arsenoxide combines witli tins 
sulfhydryl to oxidize it to a form mcapable of performing -an important 
lole in the respiratory metabolism of the parasite which thereupon dies 

The prevention of th}roid hormone formation by the sulfonamides and 
thioureas may likewise prove to be due to an enzjnne blockade mechanism 
Dempsey demonstrated the presence of peroxidase in the thyroid follicular 
cell by the benzidine test The peroxidase reaction was easily inhibited by 
the addition of thiouracil to the reagents It is of interest that some correla- 
tion exists between the protem-binding tendency of the sulfonamide drugs 
and their goitrogenic potency as ranked by Astwood *' He found that the 
goitrogenic potency of sulfonamides administered to normal rats increased 
in the following order sulfanilamide, sulfathiazole, sulfapyndine, sulfadia- 
zine 

The structural factors which condition the therapeutic action and the 
alleigic reaction are doubtless of great complexity Capacity of a drug to 
combine with protein in auvo does not necessarily mean that the resultant 
antigen is capable of arousing a major idiosyncratic response in the subject 
Penicillin is perhaps an example of this tj'pe of drug Chow and McKee 
have recently demonstrated that human albumin will bind crystalline peni- 
cillin Although urticaria develops in 2 to 5 per cent of patients treated, 
fevei having the characteristics of true drug idiosyncrasy has not yet been 
reported The febrile reactions that were seen m the early days of penicillin 
therapy seem to be attributable to impurities in the drug Anderson states 
tliat occasional!) patients have been observed who maintain a low-grade 
fever after the clinical signs of infection have disappeared In several of 
these cases, the temperature returned to normal when penicillin was with- 
drawn Likew ise, it is quite possible that some compounds combine with the 
enzjTiie but are not chemotherapeuticalty active Thus, Davis and Wood*® 
have found that metanilamide and various inactive substituted sulfonamides, 
as w ell as actn e sulfonamides, combine with plasma proteins 

The evidence summarized heiein, w'hile circumstantial, suggests that 
some of the chemical factors w'hich determine the anaphylactic-hke complica- 
tions of chemotherapy may also determine the therapeutic effect The heter- 
ogeneity of the drugs w'hich gi\e rise to idiosyncratic reactions should not 
blind us to then common characteristic which may possess fundamental 
pharmacologic importance, namely the capacity to bind proteins 

Conclusions 

1 Case reports of three patients with thyrotoxicosis w^ho developed 
fe\ er attributable to thiouracil therapy are presented The clinical features 

* The fallao impliat m deductions of modes of pharmacologic action from experiments 
in\ohing their inhibition has been pointed out b>^ Heubner m connection iMth these studies 
b\ \oegtlin Heubner sJiows tliat Voegtlin’s conclusions are possibh (e\cn probabh ) 
but not necessarilj correct * ‘ 
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of these thiouracil reactions suggest that they aie manifestations of true 
drug idiosyncrasy 

2 Biologic factors predisposing an individual to develop an allergic re- 
sponse have been emphasized in tlie literature to the neglect of chemical 
factors rendering an agait capable of inducing hypersensitiveness 

3 It is suggested that capacity to bind proteins is tlie common cliemical 
factor which is responsible for the anaphylactic-like complications of chemo- 
therapy as well as the therapeutic effect 
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MENINGOCOCCIC INFECTIONS WITH SPECIAL 
REFERENCE TO CERTAIN DIAGNOSTIC 
CONSIDERATIONS; AN ANALYSIS OF 

THIRTY-SEVEN CASES- ' . , 

uiemical. 

By Albert C Oxman, Lt Col, MC, A US, Denver, Co/o^l^chemK 

Isidore Fischer, Major, M C , A U S , New York, N\Y' ‘ 

The comprehensive study of menmgococcic meningitis and 
by Colonel Henr>’ M Thomas, Jr concerns a total of 1,518 
nccuned m the Fourth Service Command during the wmlei and sv 
1942-1943 The mortality rate of 8 8 pei cent m the first 317 
lowered to 2 1 per cent m the last 761 cases These rates are to be cL, 1944, 
w ilh the rate of 39 pei cent in something less than 6,000 cases m thci 
States Army in 33 months during the First World War, and with! Assoc, 
reports (cited by Thomas) m which a mortality of "something over\ 
lent" IS regarded as "veiy low' " *^everc 

The cases reported by Thomas, togethei with other laige series now' on 
iccord, make clear in the aggiegate that sulfonamide theiapy, if promptly 
and jiroperly applied, can i educe the death rale of menmgococcic infections 
to levels once belic\ed impossible The prompt application of theiapy, how'- 
t\cr, rests uiion prompt diagnosis, and piompt diagnosis is not always as 
simple as it seems This is particularly tiue w’hcn the number of cases ob- 
-ct\ed IS small and when they occur spoiadically or wdien their epidemic 
iharactciistics arc slow to be icalucd 

Thniy-i>t\tn patients with menmgococcic infection, in nine of whom 
meningeal loc.ili/ation did not occur, w'crc obscr\cd at the Station Hospital, 
Camp Bowie, Texas, during the 13 month period ending January 24, 1944 
Ivnir f)f the nine patients with nicnmgococccmia, of w'hom one died, and 
23 of tiic 28 patients w ith meningitis, of w'hom one died, w'cre tieatcd during 
the period of national epidemic incidence, the othei cases occuired sporadi- 
cally 

'riu pmpo'^t of this communication is two- fold to cniphasi7e the clinical 
-vndionu of menmgococcic infection, paiticularly of the spoiadic and the 
’loJMncmngitic ^arlety, and to illustrate by' case reports the various atypical 
to? in', winch till', infection may assume Additional data on the cffccticeness 
ot rhi niothciapy m this disease aie picseiited incidentally' 

\x ' masts or Cases^ 

Ibf i.nngt in this series was from IS to ,38 years, but only two 

['ituin- o\cr 30 yiars of age, aiul 23 were undci 22 '»**‘\rs I'hcic 

i 

' : *(vf p''jl)i5c.-aioi \j>nt 2, 1943 

I' It - ' -ii S<rv5-ri Mnittjti IIo'.fHt.’il. Howsi.. 
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were only tw’O negroes in the series, one of whom had meningococcemia 
and 'the other meningococcic meningitis 

It IS striking, and in accord with other observations, .that of the 28 
patients with meningitis 24 had been in the Army less than foui months, and 
17 of these less than one month All four of the patients wnth ineningococ- 
cemia tieated during the period of the epidemic had been in the Army less 
than three months, and three of these less than one month "The duration 
' of service of the patients wnth sporadic disease varied from seven to 29 
months and a^eraged 18 8 months 

It does not seem unreasonable that new' and unhardened recruits should 
show' a pronounced susceptibility to meningococcic infection, though it is 
somewhat paradoxical that measures taken to increase physical endurance 
and develop immunity should at first have a deleterious effect on both those 
factors Fatigue due to rigorous training schedules lowers the soldier’s re- 
sistance before it increases it, and inoculations against typhoid fever and 
tetanus, and vaccination against smallpox, affect the soldier’s native im- 
munity Sampson, • for instance, who observed 78 cases of cerebrospinal 
fever among troops in a camp in Natal after inoculation with concentrated 
typhoid vaccine, suggests that although immunizing inoculation eventually 
encourages the production of specific antibodies, its immediate effect is to 
low'd resistance to such diseases as cerebrospinal fever, particularly if 
fatigue IS associated 

The four cases of meningococcemia observed during the epidemic season, 
in one of which the Waterhouse-Frideiichsen syndrome was apparent, were 
all acute, in "Contrast to the five cases obsen'ed sporadically, in all of which 
the disease w'as chronic 

The symptoms in the acute cases of meningococcemia included moderate 
to severe headache, chills, myalgia and arthralgia, and rapid temperature 
elevations, with an upper limit of 105 4° F Vomiting, nuchal rigidity, and 
symptoms referable to the sensorium were not observed in any instance 
Headache was a prominent feature m every case of chronic meningococ- 
cemia, and the temperature elevations ranged from 101® to 102 4° F A 
rash was piesent in eiery case, w'hether acute or chronic 

Stiffness of the neck and a positive Kermg’s sign w'ere present m each 
of the 28 cases of meningitis, but headache, w'hich varied from moderatel} 
severe to excruciating, w'as present m only 25 cases, and a rash in onl}' 19 
cases ^^omiting w'as present in 24 cases, and nausea without vomiting in . 
another case A shaking chill preceded the onset of meningeal involvement 
m 11 cases Nine of the 28 patients had no symptoms referable to the 
sensorium In the other 19 cases, mental impairment and drow'smess w'ere 
obseri ed in 16, coma in six, delirium m one, and an irrational state in one 
The reflexes were sometimes exaggerated and sometimes absent The tem- 
peratuie on admission to the hospital varied betw'een 99 6° and 105 4° F , 
but most often was betw'een 101° and 104° F 
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The rash in the four acute cases of menmgoCoccemia was predominantly 
pink and macular in two instances, and predominantly purpuric and petechial 
in one case each, It n as first noticed on the chest, back and extremities, but 
eventually nas generalized In meningitis it varied from a faint, dull red, 
inaculopapular rash to a widespread petechial eruption Frequently the 
lesions were confluent The rash was always more profuse and more pro- 
nounced than in the cases n itliout meningeal localization 

In the acute cases of menmgococcemia the white blood cell count ranged 
from 15,000 to 52,000 per cubic millimeter, and the polymorphonuclear per- 
centage from 83 to 94 In the chronic meningococcemias the highest white 
blood cell count w as 22,250 per cubic millimetei . In the cases of meningitis 
the leukocitosis ranged from 12,200 to 80,700 cells per cubic millimetei, 
and exceeded 30,000 cells in only nine cases The polymorphonucleai leu- 
kocyte percentage uas geneiall)' high, and ranged from 90 to 96 per cent 
in 15 cases 

In the cases of meningitis the average spinal fluid leukocyte count was 
8,000 per cubic millimeter, the range being from 629 to 39,850, and the 
.'i\cragc pol} niorphonuclcar percentage was almost 90 per cent Meningo- 
cocci were denionsli atecl in the smears of the spinal fluid in 14 cases, and 
hv culture of the «!pinal fluid in nine cases Sc\enteen positive blood cultures 
were obtained, two in cases of acute meningococcemia, four in cases of 
chronic mcningococccmia, and 1 1 in cases of mcningococcic meningitis In 
the fatal case of meiungococccniia the peripheral blood smear, as m certain 
other reported cases, shoued many gram-negative diplococci which mor- 
Ijliologicall) rescnihled Ncisscrian organisms 

Diagnostic Considlraiions 

In the inajont) of cases in this series the diagnosis was made soon aftei 
tlic patient had been admitted to the hospital, but mcningococcic infection 
was not the diaqnosis on admission in a single instance Three patients, in- 
cluding one with acute nieningococccmia, w'crc admitted w'lthout diagnosis, 
.nid in three uthei instances all of mcningococccmia, the diagnosis on admis- 
sion vas fc\er of undetermined origin The remammg diagnoses included 
••acoplinnngitis ni 16 cases, pneumonia in four, measles m three, influenza in 
two, and upjier respirator) infection, bronchitis, otitis media, p}clitis, gas- 
tr‘>uUtnlis. and schizophrenia in one case each Such diagnostic errors aic 
n-.t unusual, particul.irly m mcningococccmia All but one of the 15 cases 
of thiv di-'ia^st reported In Copeman " w'crc incorrtctl) diagnosed on admis- 
«>!f)'i to thr‘ ho-pjtal, chief]), the author notes, bccau'ic the belief is still genera! 
that thi*. n an nmi>-u?l t)pc of mfcttion ‘\dams * also calls attention to the 
p^'<.^hlhu of diagnostic errfirs hecaiV'C mumigotor ccmia is mcrlookcd, par- 
wh'ii '* fj'*eurs sjioraduall) 

ft of th' dt confusion also an-'ts btiwiisc n{ tn<i great rcli.aiut 

■s \\u. ld‘>'^.-{or) 'I he tilnod I'uUure is not mecssanh posunt when ,i 
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blood stream infection is present Only 17 positive cultures, as noted, were 
secured in these 37 cases, and the initial culture was not positive in a single 
. one of the sporadic cases In one instance of meningococcemia seven suc- 
cessive blood cultures were negative, the organism being recovered on the 
eighth attempt, when the increased carbon dioxide tension technic was 
employed Again these circumstances are not unusual Copeman ® eventual- 
ly secured 14 positive cultures in his 15 cases of meningococcemia, but none 
was secured on the first attempt In one case of the series reported by Dick- 
son and his associates® 22 samples of blood yielded only two positive cul- 
tures 

As these facts suggest, the diagnosis of nieningococcemia is likely to be 
overlooked if the possibility is not borne constantly in mind, particularly 
when meningococcic infection is not epidemic Obviously the diagnosis 
must be made before a positive blood culture is obtained, or indeed before 
any report on the blood culture is received, if one hopes to prevent the 
advent of meningitis 


Therapy and Results • 

Treatment was substantially the same in all of these cases, whether or 
not meningitis was present The basic plan was as follows As soon as 
the diagnosis was made and lumbar puncture and other diagnostic measures 
were carried out, an initial dose of 5 gm of sodium sulfadiazine was given 
by vein in 200 to 1,000 c c of physiologic salt solution, followed by the 
intravenous infusion of 1,000 cc of 5 per cent dextrose in physiologic salt 
solution - 

Intravenous tlierapy Avas continued in patients who were stuporous or 
who were nauseated and vomiting, 3 gm of sulfadiazine being given every 
eight hours Otherwise 1 5 gm of sulfadiazine was given by mouth eight 
hours after the last intravenous medication, and the ^me dosage was re- 
peated every four hours for periods langing from three to five days The 
dosage was then reduced to 1 gm every four hours, and later to 1 gm e\er3>^ 
I SIX hours Treatment was always continued until the temperature had been 
normal fioin five to seven da>s The duration of treatment in this series 
ai^eraged 9 5 days and the dosage averaged 71.5 gm In one instance of 
meningitis there was so much difficulty in entering the \eins that sulfa- 
thiazole was giA en subcutaneously in a' solution of 0 5 per cent ; there was 
no local reaction, and the therapeutic effect was good The blood sul- 
fadiazine level, which uas determined daily in tlie first days of the illness 
and later on alternate daj s, ranged from 3 1 to 16 mg per cent It was 10 0 
mg per cent or higher in 18 instances 

The fluid intake was maintained at 4,000 cc daily, ivliich produced a 
urinary output of 1,000 to 1,500 cc daily Intake and output w'ere charted 
throughout the illness Intravenous fluids were administered Avhenever the 
oral intake was unsatisfactory for any reason Urinalysis and blood stud> 
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\\erc earned out daily at first, and later on alternate days Sodium amytal 
w as used routinely by the intramuscular route to control restlessness 

Complications as the result of therapy developed in only six cases One 
patient, vho presented pleural effusion and pneumonia of the right lower 
lobe nheii he nas first seen, de\ eloped a drug rash on the tenth day of tieat- 
nicnt, and another patient a diiig rash on the fourteenth day of tieatment, 
both made uncomplicated recoveries when sulfadiazine was discontinued 
One patient developed microscopic hematuria and one gross hematuria , both 
rccoicrcd uneventfully after withdrawal of the diug One patient devel- 
oped heinatiu la and anuria after he had received a total dosage of 64 gm of 
sodium sulfadiazine o\ei a period of eight days He recovered after uieteral 
calhctcruation and infusions of 10 pei cent glucose solution The sixth 
patient also dc\ eloped gross hematui la but i equn ed no special treatment 
Two patients piesented complications unrelated to therapy The fiist 
developed aithritis of both wiists, which subsided without residua The 
other developed pericarditis and suppurativ^e aithritis of the right wiist and 
elbow, the left shoulder, and bolli knees Purulent fluid was aspirated from 
the right cibow' and both knees Recov'erj' was apparently complete, but two 
months latci s>mptoms of ncui ocirculatory asthenia appeared, and the pa- 
tient wa« di<ehargcd from the Army on this basis The othei suivivmg 
patients were returned to full duty in varying periods of time Both deaths 
in the scries occurred during the epidemic pei lod 


Case Reports 


Case 1 A 19 je.ir old iicffro, in service less than tlnce weeks., became irrational 
r'nd fomcvvIi.Tt confused 48 hours after contracting: a sore throat Soon after being 
adnutted to the hospital he presented a tenipcrature of 105° F , his pulse became barely 
perceptible, and In'; blood pressure fell to 75 mm llg svstolic and 40 mm diastolic 
JIc PT*. Ill a stupor The puplI^ were contracted and there was no reaction to light 
flic tonjunctivae were* injected Xunicrous small pctcchiae were observed over the 
e.ilirc bodv. including tin. margins ot the lower evebds A few were present on the 
bird pahlc Knee jerls could unt hp dinted The Babitiski, Kernig and Brudzins^i 
sigti^ were regaltvc 


Blood ‘tudies 'showed ^2,000 while eell^ pti eiilm millimelei and 73 pei 
nivi.*or{i!iomi''k.Tr Ituloevte-. smear showed manv v.iciiolatcd dismtegiai 


cent ot 

p»ivi.-or{ihomi''k.Tr ItuVoevte-. smear -Iiovved manv v.iciiolatcd dismtegiated cells 
n. jMurn- of’ii) cr.im-negaiive diplococci inoiphologic.ill> resembling Neisscrian 
tfL'ut'sn.s Blnofi ruUuri. talen under carbon dioxide tension showed gram-negative 
of Wis^trnn morpiiologv, vhich were identified as meningococci by specific 
''irji ^fhe .jiiutI fluid was cle.ir and v .is not under incrc.Tscd pressure, the 
i<i> tf t”i‘ v,4^ 5 M.r eiihic uullmietcr, tuluirc was sterile 

pvuM d*ed as he v is bnng givni an infusion cont, lining sodium siilfa- 
o£ wntch on ' it v ns tv.mnted th-t he lind received only 1 gni Death oc- 
(vrtA 12 k'.i r- -drui .-lojj to the hospital 

I’d M rlid pnlmonirv c<krna and torigestioti of tlie Jungs, liver 
‘ d -o V 'fj. f O'}'. J i.f of the cpicardium .and g.istrointestinal tract 


• f 


i 

t t 


' t- d rl J»ki{ and sieolkn, ’-nid cross section showed the 
t.r }, ^ ,-4{, nsut hemorrhage was observed in tlic 



MENINGOCOCCIC INFECTIONS 


929 


Comment This patient had a fulminating septicemia with complicating Water- 
house-Friderichsen syndrome, whidi is characterized by sudden onset, overwhelming 
severity, cyanosis, shock, and a rapidly fatal outcome The outstanding pathologic 
features were tissue congestion, edema, and petechiae, with massive bilateral adrenal 
hemorrhage That the etiologic factor was an overwhelming meningococcemia is 
shown by the presence of the organisms even in the peripheral blood smear Whether 
the state of shock was due to the septicemia or to the Waterhouse-Friderichsen 
svndrome it is not possible to say 

Case 2 A 24 year old white soldier was hospitalized on a diagnosis of naso- 
pharjTigitis after developing a chill and fe\er of 104“ F Twenty-three hours later 
he presented a generalized purpuric and petechial eruption, petechiae being observed 
e^en on the conjunctivae Shortly afterward he became drow'sy and stuporous and 
exhibited signs of meningeal irritation The spinal fluid w'as turbid, w'lth a sugar 
content of 15 mg per cent, and a smear w'as positive for gram-negative diplococci 
The patient did not respond to sodium sulfathiazole (25 gm intravenously) or con- 
centrated antimeningococcic serum (15 cc intrathecally, 75 cc intravenously) and 
died in coma 84 hours after entering the hospital 

Autopsy revealed the follownng positive findings Examination of the brain 
revealed a tliin fibnnopurulent exudate over the vertex and lateral portion of the 
cerebral hemispheres, and, to a lesser degree, over the cerebellum None was ob- 
serv'ed at the base of the brain A thin fibrinous exudate was present over the 
pericardium and a small amount of purulent fluid was in the pericardial sac The 
spleen w'as soft and slightly enlarged A few' petechiae w'ere found on the jejunum 
and ileum, as W'ell as in the lungs, which also showed edema and small scattered areas 
of bronchopneumonia ^Iicroscopic section of the cerebral structures showed in- 
filtration of tlie pia-arachnoid w'lth polj'morphonuclear leukocytes It is to be noted 
that in this case the adrenal glands w'ere both grossly and microscopically normal 
CoimiieH/ Death in this case of fulminating meningitis with diffuse purpura 
an& petechiae might have been avoided by prompt diagnosis and institution of treat- 
ment before the meninges were inv'olved Autopsy was remarkable only for tlie ab- 
sence of exceptional findings other than tliose which would be observed in any in- 
stance of overwhelming sepsis 

Case 3 A 19 jear old w'liite soldier was hospitalized for seven days with a 
temperature of 104“ F. on a diagnosis of nasopharj ngitis After receiving 16 gm 
of sulfathiazole over a 60 hour period he was returned to duty in apparently good 
condition Two dajs later he was readmitted to the hospital for malaise, headache, 
and a temperature of 101“ F Twelve hours later he developed nausea, vomiting, and 
nuchal rigidity Petecliiae w'cre now present over the chest and abdomen The 
w'liite blood cell count w'as 80,700 per cubic millimeter, and culture showed meningo- 
cocci The spinal fluid was cloudj The cell count was 6,900 per cubic millimeter 
and the sugar content was 34 ing per cent The smear was positive for gram- 
negativ'e diplococci and the culture was positive for ineningococch 

Intravenous sulfadiazine therapj was begun at once, but six hours later the 
patient presented all the classic signs of shock, and cvanotic blotches covered the 
entire body He was placed in an oxjgen tent and was given 0 5 cc of adrenalin 
and 500 cc of plasma by vein Clinical improvement was rapid On the following 
dav the unne was grosslj bloodv, but chemotherapy was continued cautiously and 
fluids were forced The hematuria cleared up promptly and recovery' was uneventful 
, thereafter The total dosage of sodium sulfadiazine was 58 5 gpn over a 12 day 
period 

Comment This patiuit on his first admission evidently had an acute menmgo- 
coccemta, which was unrecognized and, therefore, was inadequately treated On his 
second admission he was cxtrcmelv septic The subsequent signs of. circulatory col- 
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lapse were perhaps due to adrenal failure, which is not uncommon in severe infections 
Whether or not this reasoning is valid, the patient responded promptly to the accepted 
treatment for this condition, and convalescence was smooth thereafter 

Case 4 A 25 year old white soldier, m service for four months, wakened from 
sleep with chills, fever, severe headache, sore throat, malaise, and generalized aches 
in the neck, back and extremities Vomiting soon follow'ed When admitted to the 
hospital he w'as apatlietic and acutely ill The temperature was 103® F and the pulse 
108 The face ivas flushed The pharynx w'as red and somewhat injected The 
skin of the chest, abdomen, arms and thighs was covered by a dull red macular rash 
with numerous pciechiae Although a diagnosis of acute meningococcemia was 
nude, therapj was v ithheld pending laboratory confirmation of the condition 

Seicn hours after admission to die hospital, and following tw^o episodes of 
proiectilc lomiting, the patient complained that his “head w'as bursting” He was 
rational •ind his temperature had fallen to 101® F , but he was pale and prostrated 
.ind was obiiously much more seriously ill than when he was first seen The entire 
hfd) was now' covered with a profuse, dull red, macular lash, which in many areas 
had" petechial centers There w'as now moderate nuchal resistance, and a suggestive 
Kernig's sign w'as observed, though the neck had been flaccid when he entered the 
hospital Spinal puncture revealed turbid fluid under normal pressure The cell 
count was 1,125 per cubic millimeter, the polymorphonuclear leukocyte percentage 
91 per cent, and the total protein 178 6 gm per cent The globulin was increased 
Gram-negative intracellular diplococci were seen in the direct smear The blood 
culture taken under carbon dioxide tension a few hours earlier, when no signs of 
tncnirigfal irritation were present, was reported positive for meningococci Re- 
loverv was uneventful following the administration of a total dosage of 80 5 gm 
of sodium sulfadiazine over a 16 day period 

Com vtcnl 'J he clinical manifestations, the definite absence of signs of meningeal 
irritation, and the positive blood culture when the patient was first seen showed that 
at tins time he had onlv an acute uncomplicated meningococcemia Within seven 
hours this phase had passed into the phase of meningitis, which illustrates the speed 
with which ineningcal involvement maj come to pass in a patient with dciite mcningo- 
cnccemia It aUo illustrates the wisdom of instituting therapy before laboratory 
confirniation of the tentative diagnosis is obtained 

Cure 5 A 22 vear old negro soldier had complained of headache and had ap- 
{»' ircvl confused and '•ulkv tor scver.il weeks On several occasions he had fallen 
«i*if of tht rinls for no apparent rca'on, and shortly before entering the hospital, 
(tto-ding to his battalion medical ofiiccr, he had developed "what is apparently a 
lull Ido.vn schizophrtnia ” 

1 iu {)''ticnt was uncooperative and rciisuvc and was cither unable or unwilling 
to iipplv much in formation about himself 'ihe rectal temperature was 103 2®F 
'{be. nccl v„s rig'd and the abdoincn was tense and resistant to pressure Both the 
kirmi' m l IJrudzms} i mgtm were positive, and deep tendon reflexes were hjper- 
c'ttvc fhe white bloo*! c<ll count vas 38,850 per cubic millimeter and the polymor- 
p'lomiJ'^r liufocvt. percentage vas 90 I lie spinal fluid revealed 628 cells per 
* 'tb*c ' and a sug'r content of II mg per cent 

'ill'* to irttr.v.cii'vis ^u1^adla^lne ihcr.apv was diainatic and convalescence 

un>'vt.tn5td In ?\\ the pUitnt rtctivtd 515 gm of the drug over a nine dav 

fi^rsvj ^ 


i'ii , o * In d i-- c, 

I xw - r f le'dt'jna, I tb u 
ide **■ " »' i' 'v ' r I 

VI- • j 


‘c i,u.i*«l s\inp*ii.ii iltliough secondarj, over-hadovved the 
fh gpo i of aane meningitis was at first ovtrlookcd 
'it'ai . i;)*om< should .dvavs suggest the possibilitj of 
In thrt. tan- riporttd bv Weir and \'auticrc the pationus 
t»ev p t St rued ’vmptoms of confusion and 
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excitement, but all, like tins patient, were later found to be suffering from acute 
meningitis These authors emphasize that mental symptoms may be present for some 
time, as they were in this instance, before definite symptoms of meningeal irritation 
can be elicited Adams,^ who states that since entering the Army his “conception of 
meningococcic infection has been appreciably altered,” points out that in some in- 
stances of acute meningitis an acute psychosis, most often of the maniacal type, may 
be the first and only symptom He observed two such patients who had been ad- 
mitted to psydiiatric wards, and is of our opinion that in any case of sudden febrile 
psychosis without obvious cause meningitis should be suspected, even m the absence 
of temperature elevation 

Case 6 A 32 year old white soldier devdoped dulls, fever, severe headache, 
generalized aches and pains, and backache, which increased in seventy over a 24 
hour period When he was first seen the face was flushed and tliere was a discrete, 
dull red, macular rash over tlie diest, bade and abdomen, the macules of which faded 
on pressure The pharynx was injected and moderately red The white blood cdl 
count was 17,850 per cubic millimeter and the polymorphonudear leukocyte percentage 
was 85 A smear obtained by aspiration of one of the macules revealed no organisms 
Culture of material from the throat was negative on tliree occasions, and blood cul- 
ture was also negative 

The patient's symptoms disappeared shortly after he entered the hospital, his rash 
receded, and for three days he was afebrile, although the pharynx remained moderately 
red and injected On tlie fourtli day he again complained of headaclie, backache, 
and generalized aches and pains The temperature rose to 103“ F , and he was con- 
fused and slightly delirious The macular rash reappeared on the abdomen, back and 
extremities Six hours later the aches and pains and the backache became more 
severe, and he complained of chilliness The macular rash extended to involve 
the chest, arms, and dorsum of botli feet 

A blood culture taken at tins time was later reported positive Without waiting 
for laboratory confirmation, however, chemotherapy was instituted by the oral route 
a total of 53 gm of sodium sulfadiazine being given over a 10 day period Within 
24 hours after the drug had been begun clinical symptoms disappeared, tlie rash began 
to fade, and there were no furtlier temperature elevations 

Coimncni. This case is anotlier illustration of the fallacy of relying upon a 
negative blood culture to exclude the possibility of dironic meningococcemia It also 
illustrates tlie fact that when diagnosis is still somewhat doubtful the disappearance 
of a petechial or macular rash in response to chemotlierapy is a useful diagnostic 
measure 

Case 7 A 25 jear old white nurse was seen in consultation by one of us 
(A C O ) on the twenty-first day of her illness She had been weakened from 
sleep by severe lumbar backache, whidi had been followed successivdy by dully sen- 
sations, pain in both inguinal regions radiating toward the pubis, and severe headadie 
imohing the entire occiput When she was hospitalized at the end of 24 hours her 
headache was much worse, and attempts to flex the neck caused soreness and pain 
_ At tins time tlie temperature was 103 6“ F Physical examination was negatn e ex- 
cept for a macular rash over the whole body and slight tenderness in both inguinal 
regions The white blood cell count was 22,250 per cubic millimeter, and the poly- 
morphonudear leukocjte percentage was 91 Blood smears ware repeatedly nega- 
tn e for malaria, and smears from the cervix, seven blood cultures, and roentgenologic 
examination of tlie chest, sinuses, gall-bladder and colon were also negative 

Various diagnoses were considered at various times in tlie first 21 days of hos- 
pitalization The first suggestion was iiicningismus Chills and temperature eleva- 
tions between 101® and 105® F which occurred every two to three days, suggested 
malaria Fersistent low backache, persistent low abdominal pain, dull pain m the 
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joints ot the ieit hand and wrist, and the irregular macular rash were points in favor 
of the diagnosis of pehic inflammation, diverticulitis of the colon, and rheumatic 
fever, respectnely 

When the patient was first seen in consultation she had just had a chill and her 
temperature was 103” F, but the only othei complaint w^as a moderately severe head- 
ache Physical examination revealed nothing except several raaculopapular spots 
ccattered over the extremities, dull red, 0 5 cm in diameter, disappearing on piessure, 
and without pctechiae 

A diagnosis of chronic nieningococcemia w'as made on the basis of the histoiy 
vitid pfijsical findings Blood cultures on special media taken under carbon dioxide 
tension w ere tw ice reported positive for meningococci The patient was given a total 
of 31 gm oi sodium sulfadiazine over a five day period and an aveiage blood sulfa- 
diaziriL level of 12 4 mg per cent w'as thus achieved The response to therapy was 
dramatie, ‘■\niptoiu>; disappeared promptly, and there w’ere no further temperature 
elevations The patient was discharged from the hospital 13 days after the admin- 
istiation of sulfadiazine was begun 

Comhtcul This case illustrates the bizarie picture and the mimicry of various 
(hscpsti, which nicningococcic septicemia may present The typical symptoms and 
Mpns of meningeal disease, which usually make the diagnosis possible wdien the 
meninges become in\ oh cd, are lacking in the septicemic stage, and both diagnosis and 
*;pecirie ihcrapv ma\ therefore be dclajcd, as they w-eie in this case A similai but 
!e^s «c\cre instance of meiiingococcic septicemia w'lth intermittent fever suggestive 
of m.**larM h.is been repotted b\ Killiain" 

Carr S A 24 jear old white* soldici was admitted to the hospital three w*eeks 
.liter he bcg,'’ii to experience .ichcs and pains m the knees and ankles, wdiich latei 
invohed the entire hod\ and w’cre associaled w'lth a seiis.'ition of stiffness He also 
MifTere'il from nukusc, severe headaches, and afternoon rises of tempcratuic to 103° F 
\ blntein red eruption over both thighs and the dorsum of both feet appealed with 
the tc’npcraliire elcv.'itions and hl.inchcd with their disappearance 

On .idmission to the hospiUl the p.'ilicnt did not sccin acutely ill The tempera- 
ture V as lOI 6° r The pharynx was moderately injected and there was a deep 
-c.UkI follietil.ir exudate over the upper pole of the light tonsil Many reddish pink 
{.nailc^ v.irving in (hanKter from 0 5 to 1 cm, were saittered over both thighs 
Some fatkd complettlj on ple^surc but a few exhibited central pctechiae No physi- 

Tn.dmi-'v were elicitid to explain the arthr.ilgi.'i, which was most maiked m both 
anlb,'. and thi. right knee All reflexes vcrc lupoiactivc 'i he Keinig, Brudzmski 
.ud BalauA, s,gn> were negative Hit vhite blood cdl count was 14,100 per cubic 
'udl'.iir'rr, md the poh morphonuckar leukocvtc p(.rccnt.ige was 85 per cent The 
{♦”’1 it. c <b {''nn-es were rhetmntic fever, erythema nodosiini, pcn.irttailir rheumatism, 
x’ * I '(.*nn''.*'ucctmi » 

i r- th»* ru‘^t rla; s oi ho-piialualion Uic patient contimicd to tomjilain of pain m 
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main obscure and untreated for several montlis if the patient does not consult a phy- 
sician promptly Campbell ® reports four cases m mIiicIi tlie average intenal between 
onset and hospitalization was 28 days In another sporadic case in our own series 
the patient apparently had a chionic menmgococcemia Mhidi had gone unrecognized 
for more tlian two months ^ 

Case 9 A 38«}ear ol5 white soldier, in service for 12 months, woke from sleep 
“freezing’' and with a severe headache A shaking dull was followed by a rise in 
temperatuie and two otlier chills Malaise, myalgia and arthralgia had also developed 
before he was hospitalized At this time tlie temperature was 102 4® F and die pulse 
104 The pharynx was red and injected A discrete, dull red, macular rash was 
present over the back, upper extremities, and dorsum of both feet The white blood 
cell count was 19,250 per cubic millimeter, and die polymorphonuclear leukocj'te per- 
centage 90 per cent Roentgenologic examination of ^e chest was negative, as was 
the blood culture 

Sulfadiazine therapy was instituted immediately, on a diagnosis of ear^y memn- 
gococcic septicemia, and a total of 44 gm was given over an eight day period The 
temperature declined by lysis and was permanendy normal after the third day, bj 
which time all clinical sjTnptoms had also disappeared 

Comment After the patient's recover^' it was learned that two weeks before 
the onset of his illness he had visited his home, and that the day after he had been 
hospitalized he had received word tiiat his three year old child had died of cere- 
brospinal meningitis Aldiough no positive blood culture was ever secured, the history 
of direct contact, die characteristic clinical manifestations, and the dramatic response 
to tlieiapy favor this being an instance of acute meningococcic septicemia 

Summary and Conclusions 

Thirty-seven cases of meningococcic infection, nine of which were in- 
stances of ineningococcemia without meningeal involvement, are briefly 
analyzed, and special diagnostic difficulties are illustrated by case reports 

As this series makes clear, the successful therapy of meningococcic in- 
fections depends upon tno considerations 

1 Prompt and adequate diemotherapeutic measures, which imply the 
initial administration of the sulfa drugs by the parenteral route if necessary 
The institution of chemotherapy, however, depends upon 

2 ' Early recognition of the disease, preferably before meningeal in- 
volvement occurs Such recognition is achieved only by the constant recol- 
lection that meningococcic infection can mimic any acute infectious prpeess, 
can piesent superficially a picture of mental illness, and is frequently intro- 
duced by nasopharyngitis, headache and backache, all of •which are symiptoms 
of main other much less serious diseases 
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a few hours after splenectomy at the age of 52 Thromboses involving 
the portal s}'stem, extremities, and nervous system are common complica- 
tions 

The heniol}iic chaiacter of the anemia is demonstrated by the following 
findings bihrubinemia, absence of bile in the urine, and increased mine uro- 
bilinogen, together wnth signs of greatly increased bone mairow activity as 
cMdcnced b} polychromatophiha, reticulocytosis, and the finding of hypei- 
jilasia of the erythrocytic marroiv elements on direct examination The red 
cells do not exhibit spherocytosis, and fragility to hypotonic saline solutions 
IS w'lllnn normal limits The hemoglobinuria, w^hich is secondary to hemo- 
globincmia, is diaracterized by the appeal ance of oxyhemoglobin and 
nitlheinoglobin in the urine* Hemosidermui la is a constant finding 

Leukopenia due primarily to neutropenia and a tendency to thrombocyto- 
penia IS observed in most cases Both return to normal levels if splenectomy 
IS pci formed 

Case Reports 

Colt J G R , aged 20, American born of Mexican-Spanish descent, ivas ob- 
m na\al hospitals from Jamiarj 14, 1944 until Decembei 29, 1944 
On .utmission to the sick list he complained of general malaise, asthenia, feiei 
tiid so'c throat of four dajs’ duration and of dark urine for one day There w'as no 
i timh i1 histoi \ of anemia, hemoglobinuria, or jaundice 

Ihc posuuo pli> steal findings were temperature of 992“ F, palloi, icteric 
.rUr.ic, .slight \ellouish tinting of the .skin, and moderate nasal-phaiyngcal injection 
Libontor In.dings stmmnriml fiom his 12 month hospitalization were as 

^ Red blood cells 2,870,000, hemoglobin 9 gm , 58 per cent, white 
0. polMnorpbonuclear Icukocjtcs 47 per cent, 1\ mpliocytcs 50 per cent, 
ptr reiPw monocjtcs 2 per cent, rcticulocj tes 7'pei cent, red cell mean 
’umi, 11s n,e,an curpuscukir hemoglobin concentration 26 5 per 
•j.ascu’ r hcmoglohm 31 tmcromicrograms, mean red cell diameter 8 
nrpM-uilar thiikm.-^ 2 micra, platelet count 200,000 The red cells 
I rip-ir-itions tended to fold and curl around the pcripherj but target 
oh'crvifl \o splicrocMosis or Mcklmg was found Stained smears 
ro .eitophiha .nnd ni.isocjtobis Krcthrocjtc hemoljsis began at 0 36 
nd .* (> ronifiletc at 0 21 per eeiit \aCl eompared with 0 52 per cent 
a* T'' ,/t.elist!\ for the c<nurol Ihe ll,un erjlhrocjte hcmoljsis tests'* 
1 <* lifted m fil.lc 2 Sphtroevtosjs v .is not found e\cn m the tubes 
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agglutinins were present m the patient’s serum to a dilution of 1 64 with his own cells 
and 1 8 witli Group 0 cells of a normal individual Autohemolysins were not 
demonstrable 

Unite revealed hemosiderin, free .hemoglobin and urobilinogen The first morn- 
ing urine specimen tended to be darker tlian tliose a oided during the remainder of the 
day and showed increased amounts of hemoglobin 

Roentgenograms of the chest, long bones, skull, intravenous pydograms, and 
cholecy'stograms were witlnn normal limits 

Liver function tests showed a positive cephalin flocculation test on two occasions 
Hippuric acid tests were within normal limits Urea clearance tests revealed normal 
ren^ function 

Chmeal Course During the 12 month period of observation the patient had two 
paroxysms of hemoglobinuria lasting 24 to 36 hours associated with febrile upper 
respiratory infections Transient hemoglobinuria occurred spontaneously on nu- 
merous occasions and the first morning urine specimen tended to be darker than others 
The icterus index fluctuated from 15-25, the white blood cell count from 2,100 to 6,000, 
the lymphocj’te percentage from 50-74 per cent, and tlie reticuloc 3 rt:es from 5-15 per 
cent 

Treatment, consisting of iron preparations orally and liver extract intramuscu- 
larly, was ineffective 

He felt surprisingly well except durmg the upper respiratory infections with as- 
sociated hemoglobinuria, and was able to carry out a work detail throughout his 
period of hospitalization 

Case 2 A P H , Pvt U S M C , aged 30, was admitted to tlie sick list Febru- 
ary 28, 1943 at Guadalcanal, Solomon Islands, because of an indolent superficial ulcer 
of tlie left leg of tliree months’ duration and his first attack of malaria, t^Tpe undeter- 
mined Malaria subsided on routine atabnne therapy, and he was transferred to a 
rear area hospital for treatment of the dironic leg ulcer 

His past history was essentially negative except for tliree transient attacks of dark ■ 
red urine occurring in December 1941, February' 1942 and May 1942, before enlist- 
ment, and five attacks since enlistment Physical examination was negative except 
for an indolent granulating leg ulcer On Marcli 25, 1943 wine red urine and slight 
icterus were noted IMalana smear was positive for Plasmodium vivas: Tlie hemo- 
globinuria cleared up in two days and malaria smears became negative on a r%ime of 
quinine, atabnne and plasmochin On April 10, 1943 moderate fever developed 
Smears for malaria and urinalysis were negative Two days later, after temperature 
had subsided, tlie spleen was palpable and he passed wine red urine which gave a 
strongly positive benzidine test but revealed no red blood cells on microscopy Fever, 
chills and hemoglobinuria appeared again Jlay 2, 1943 Blood smears were positive 
tor malaria Symptoms, hemoglobinuria and evidence of malaria subsided promptly 
on a regime of five transfusions and atabnne 

He was receiied at this hospital July 2, 1943, feeling well except for the indolent 
left pretibial ulcer which healed quickly with the application of an Unna’s paste boot 
Fever began August 23 and moderate icterus w'as apparent Two days later he had 
chills, feier to 104“ F and dark wnne red urine Blood serum w'as reddish brow’n 
The spleen was palpable Smears for malaria showed infection with Plasmodium 
iit'ai Qiills, feier and hemoglobinuria subsided in seven days on a regime of bed 
lest, alkalimzation and seven transfusions of 500 cc each Tlim smear for malaria 
was negative August 30, altlioiigh no antmialarial drugs had been given Quinine 
started September 4 did not precipitate furtlier hemoglobinuria 

On December 11, 1943, while up and active, he had abnipt onset of semicon- 
sciousness and a right hemiplegia from whidi he slowly improv^ to about 60 per cent 
recovery of function He had no further evidence of malaria following the severe 
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attack associated with hemoglobinuria in August Transient hemoglobinuria, without 
associated fe\er or malaria, recurred on tliree occasions before he was discharged 
from tlie ser\ ice July 28, 1944 

During the one year period of observation in this hospital, tlie red blood cell count 
fluctuated from 2,550,000 to 3,680,000, rising briefly to 4,229,000 after transfusions, 
the white cell count fluctuated from 3,250 to 7,000, hemoglobin from 75 to 11 gm , 
poljmorphonuclear leukocytes from 68 per cent to 38 per cent, lymphocytes from 62 
per cent to 30 per cent, icterus index from 15 to 40, and reticulocytes from 1 per cent 
to 12 per cent Red blood cell fragility to hypotonic saline solutions was within 
normal limits Blood Kahn reaction was negative Total serum protein was 6.22 
gm per cent Blood non-protein nitrogen was 27 mg per cent Tlie urine was posi- 
tue for hemoglobin and urobilinogen on numerous occasions Liver extract intra- 
muscularly and liver and iron orally were ineffectual in relieving the anemia 

He was first seen bj the author when he reentered this hospital October 25, 1944 
No malarial relapse or gross hemoglobinuria had occurred since July 28, 1944 The 
essential phisical findings were scleral icterus, pallor, and residuals of the right hemi- 
plegia The spleen was not palpable Laboratory findings were as follows* Red 
iilood tolls 3,180,000, hemoglobin 9 gm , white blood cells 5,300, polymorphonuclear 
leukoc)tes 50 per cent, K mplioc} tes 45 per cent, red cell polychromatophiha and 
.«n‘-oc)iosis, rcUculocites 6 per cent; red cell mean corpuscular volume 113 cu fi, mean 
torpu'^cnlar htnioglobin 29, mean corpuscular hemoglobin concentration 29 , and nor- 
nnl red cell fragilit> to li>potonic saline No spherocytes or sickling of erythrocytes 
was oltscned Gastric analjsis showed free acid after histamine Urine was posi- 
tive for hcmo-.Klenn, hemoglobin and urobilinogen The Ham crjthrocyte hemolysis 
tes's V cre positive .is tabulated m table 2 

7 rt unicnt, consisting of iron prcpaiations orallv and liver extract intramus- 
(;nhrJ>, vac intfftctnil Transfusions preapitated no untoward reactions and caused 
tr-'O' itnt iinpro cnient in iiis anemia but were of no lasting licncfit 


Discussion 
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malaria itself also contributed to the anemia so that the extent of erythrocyte 
destruction due solely to hemolysis can not be estimated 

Typhoid vaccine intravenously and a febrile reaction following intra- 
muscular medication induced hemoglobinuria in a patient reported by Scott, 
Robb-Smith and Scowen ® However, febrile infections and reactionsr do not 
invariably induce paroxysms One of Hamberger and Bernstein’s* cases 
had repeated febrile episodes in assoaation with B coh pyelitis but hemo- 
globinuria occurred on only one occasion Paroxysms have also been ob- 
served in association with anesthesia,* the menstrual period,® after ingestion 
of acid salts such as ammonium chloride,* and after abruptly stopping alkalis 
given orally * Physical exertion does not accelerate hemolysis ® 

Catabobsm of Extracorpuscular Hemoglobin and the Significance of 
Hemostdei inwna Hemoglobinemia, as observed in both of our cases, is a 


Tablc I 

The Perbnent Laboratory Data during an Acute Hemolytic Crisis Precipitated 
by a Relapse of Benign Tertian Malaria in Case 2 


Date 

Red 

Stood 

Count 

Hemo- 

gtobm 

Gm 

White 

Blood 

Count 

Polys 

% 

Lymph 

% 

Mala-ia 

Smear 

Gross 

Hemoglobin 

una 

Transfusions 

Citiated 

Blood 

8/23/44 

3,220,000 

10 S 

7,750 

63 

36 


Negative 


8/24/44 

2,390,000 


3,900 

60 

37 

Positive 



8/26/44 

2,900,000 

9 
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57 

40 

Positive 

+ + + + 
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8/28/44 
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1,000 C C 

8/30/44 

2,780,000 

9 

4,500 

38 

56 

Negative 

Negative 

? 

8/31/44 







Negative 

1,000 c c 

9/ 1/44 

t~ ~ 

3,340,000 

10 5 

— 1 

3,800 

42 

57 

Negative 

Negative 



constant finding Fairley ® found the extracorpuscular hemoglobin is in the 
form of oxyhemoglobin and methemalbumin The urinary pigments con- 
sist of hemosiderin, oxyhemoglobin in alkaline urine, and oxyhemoglobin and 
methemoglobin in acid urine 

Extracorpuscular circulating hemoglobin is disposed of in three ways by 
absorption into the reticuloendotlielial system, by intravascular catabolism 
into metliemalbumin, and by renal excretion®’^® After small intravenous 
injections, tlie free plasma hemoglobin is catabolized entirely by tlie reticulo- 
endothelial system With injections sufficient to raise the plasma hemo- 
globin level in adults with normal kidneys to above 100-135 mg per cent, 
hemoglobin also appears in the urine “ In more massive hemoglobinemia, 
such as transfusion reactions and blackwater fever, intravascular catabolism 
to methemalbumin likewise occurs®’*® Methemalbumin is not excreted in 
the urine but is catabolized bj the liver In moderate hemoglobinemia as 
little as 10 per cent of the extracorpuscular hemoglobin appears m the 
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urine®-''*"” As the hcmoglobincmia iiici eases the pcicentage of iccovcr) in 

the urine rises to as high as 30-40 pci cent 

The renal excretion of hemoglobin is clcpcndciit on the balance liclwct n 
filtration tlirough the glomerular mcmbianc anti tubular rcabsorplion 1 he 
thieshold is relatively high at first but, with dail} mtiavcnous hemoglobin 
injections, it decreases as much as 46 per cent " This dcci case coincides 
uiUi stuffing of the convoluted tubular epithelium with hemosiderin originat- 
ing from hemoglobin reabsorbed from the glomciular filtrate 3'hat 
the hemosiderin is available fo'r utilization in rebuilding hemoglobin is in- 
dicated by the fact that the rate of disappearance from the tubular epithelium 
IS accelerated in anemia"® It is a reasonable assumption that m constant 
stuffing of the convoluted tubular epithelium with hemosiderin, as a result of 
chronic liemoglobmemia above die minimal renal tin esliold level, the hemo- 
siderin IS likewise disposed of by excretion into the urine 

Clinical observations suppoit this diesis. Hcmosidcrinuna is not ob- 
served in acute intravasculai hemolytic states such as favism, blackwater 
fever, transfusion reactions, a case of idiopathic acute massive hemoglobin- 
uria reported by Altshule and GiUigan,® or after single intiavenous injections 
of hemoglobin."" It is invariably found m chionic hemolytic anemia with 
paroxysmal nocturnal hemoglobinuiia in which chronic hemoglobinenna, 
hemoglobinuria and stuffing of the convoluted tubular epithelium witli liemo- 
siderin occurs Hemosiderinuiia is not to be considered as occurring solely 
in chronic hemolytic anemia with paroxysmal hemoglobinuria but rather as 
indicating the existence of prolonged liemoglobmemia above what Lichty, 
HaviII and Whipple "® have termed the “minimal renal threshold ’’ 

Pathologic Physiology Ham " interpreted the increased hemolysis oc- 
curring during sleep as indicating the erythrocytes weie unusuall} susceptible 
to slight decreases in pH He substantiated Ins deductions by demonstrat- 
ing' that patients’ red cells hemolyzed m acidified control and patients’ seruih 
while control cells showed no hemolysis Hemolysis did not occur if the 
serum was previously heated to 56® for one hour He concluded that in 
this disease an abnormality exists in the patient’s erythrocytes which makes 
them reactive to a thermolabile factor occurring normally in sei um and that 
the hemolytic reaction is accelerated by any decrease in pH 

The erythrocyte hemolysis reactions of our two patients to Ham’s tests 
are recorded in table 2 and conform with his findings 

As noted in table 2 spherocytosis does not occur even in the tubes ex- 
hibiting hemolysis Spherocytic erythrocytes were likewise absent from tlie 
peiipheral blooi^ in both of our patients This is in direct contrast to most 
other types of hemolytic anemia and acute hemoglobinurias m which sphero- 
cytosis represents an actual phase in the process of erythiocyte disintegra- 
tion"” and indicates a different heraolyzing mechanism is involved 

No abnormal serum hemolysins were found in case I which coiifoims 
with the findings of other observers 
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The chronic hemoglobinemia and lack of benefit from splenectomy in- 
dicates that hemolysis occurs intravascularly instead of m the reticulo- 
endothelial system 

Treatment No satisfactory treatment has been devised Splenectomy 
has produced no permanent benefit and has been followed by death m 
some instances ® Two splenectoniized cases of Ham’s ^ no longer showed 
leukopenia or the characteristic increase in red cell hemolysis during sleep 
but otherwise the clinical course was unaltered Alkalinization is ineffectual 
and IS frequently followed by hemoglobinuria* Concurrent infections 
should be treated carefully because of their tendency to precipitate hemolytic 
reactions Transfusions were used repeatedly to combat the anemia in 


Table II 

Erythrocyte Reactions of Cases 1 and 2 and the Control under Varied Conditions 

of tlie Ham Hemolysis Tests 


Cisc 


Patient s 
Cells 
Patient's 
Serum 

Control 

Cells 

Patient’s 

Serum 

Patient’s 

Cells 

Control 

Serum 

Control 

Cells 

Patient’s 

Serum 

Erytlirocyte 

Spherocytosis 


Untreated Serum 

0 

0 

0 

0 

0 


Serum aadihed n ith 0 05 c c 
1/3 N HCI 

+ + -I- + 

0 


0 

0 

I 

Serum heated to 56° 1 hour, 

0 05 cc 1/3 N HCI 

0 

0 

0 

0 

0 


Serum heated to 56® 1 hour, 

0 05 CC 1/3 N HCI 

Guinea Pig Complement 

0 

0 

0 

0 

0 


Untreated Serum 

0 

0 

0 

6 


11 

Serum acidified with 0 05 
cc 1/3 N HCI 

++++ 

0 

++++ 

0 

1 

0 


Serum heated to 56° 1 hour, 
0 05cc 1/3 N HCI 

0 

0 

0 

0 

0 


case 2 without any untoward reactions Others*’®’® have encountered 
severe reactions and are of the opinion that transfusions should be avoided 
even tliough hemolytic activity may be diminished as long as six weeks after 
a transfusion reaction *’ 


Differential Diagnosis 
« 

Congenital hemolytic icterus is readily differentiated b3’ the familial his- 
tory of anemia and jaundice, spheroc}*tic erj'throcytes, increased eiyThrocjde 
fragility to hj’potonic saline, leukocytosis during periods of active red cell 
regeneration, absence of hemoglobinemia, hemoglobinuria and hemosiderin- 
uria, and by the characteristic febrile hemolj^ic crisis 

Acquired hemolytic anemia may present a more difficult differential 
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problem In the acute fulminating type seen in cliilclrcn, Atkinson ** found 
that hemoglobinuria has been reported in about 30 per cent of the cases 
Hemoglobinuria was not picscnt even duiing acute hemolytic crises in tlie 
older patients reported by Dameshek and Schwartz or by Mason Sphe- 
rocytic erj^thiocytes and increased fragility to hypotonic saline may or may 
not occur but are usually found dui ing scvci e hemolytic crises ” The major 
differences found m acquired hemolytic anemia' aie the acute or subacute 
onset, the severe febrile hemob'tic crises, leukocytosis, increased red cell 
fragility to hypotonic saline, and spherocytosis duiing acute hemolytic 
phases hemoglobinuria only in severe hemolytic crises, if it occurs at all, 
and the absence of hemosidennuria 

Hemoglobinuria e’ frigoie is recognized by the relation of paroxysms to 
chilling and the positive Donath-Landsteiner reaction 

March hemoglobinuria is easily ruled out by the fact that hemoglobin- 
uria occurs only with physical exertion 

Blackwater fever may occur in benign as well as malignant tertian 
malaria Foy and Kondi succeeded in demonstrating the parasite in 40 
per cent of their cases Thirty-three per cent showed Plasinodtitm vivax, 
44 per cent P falciparum and 14 per cent were mixed infections of P vxvax 
and P falciparum 

As already noted, case 2 was erroneously diagnosed blackwater fever 
because of the severe hemolytic crisis and hemoglobinuria (table 1) pre- 
cipitated by relapses of benign tertian malaria The past history of hemo- 
globinuria will oidinarily lead to the coirect conclusion Spherocytic ery- 
throcytes are present in blackwater fever," and hemosidennuria has not been 
reported Cases of malaria tested in this hospital have shown no evidence 
of erythrocyte hemolysis in the Ham hemolysis tests 

Summary 

1 Two cases of hemolytic anemia with paroxysmal nocturnal hemo- 
globinuria are reported with full clinical and laboratory findings 

2 The outstanding clinical features are anemia, icterus, hemoglobinemia, 
leukopenia, paroxysms of hemoglobinuria, persistent hemosidennuria, tend- 
ency to vascular thrombosis, and a chronic unremitting course capable of 
persisting through many years Splenectomy, as well as othei forms of 
known treatment, is of no value 

3 Accelerated hemolysis occurs during acute infections and i elapses of 
malaria as well as spontaneously and during sleep 

4 Hemosidennuria may be considered as indicating the existence of 
chronic hemoglobinemia exceeding the minimal renal threshold and reflects 
stuffing of the renal convoluted tubular epithelium with breakdown products 
of hemoglobin 

5 The absence of spherocytic erythrocytes is in direct contrast to most 
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otlier types of hemolytic anemia and acute hemoglobmunas m which sphero- 
cytosis represents a phase in the process of erythrocyte disintegration and 
indicates a different hemolyzing mechanism is involved 
6 The differential diagnosis has been discussed 
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tween this disease and the incidence of respiratoiy infections, for even 
though a severe epidemic of icspiratory infections was present between De- 
cember 1942 and Maich 1943, there was no increase m the number of cases 

of infectious mononucleosis 

» * 

Sy M PTOM ATOLOGY 

The incubation period vanes between five and 15 days but the best evi- 
dence suggests that it is usually about 11 days " Ninety per cent of the cases 
presented symptoms lasting from one to seven days piior to admission The 
longest history given was two weeks and that in five patients As will be 
seen in table 2, the majority of the cases complained of fevei , sore throat, 

Table II 


Symptoms on Admission 


Fever 

55 Cases 

Sore throat 

46 Cases 

Malaise 

35 Cases 

Headache 

15 Cases 

Cough 

14 Cases 

Adenopathy (cervical) 

Rhinitis 

13 Cases 
10 Cases 

Dysphagia 

6 Cases 

Sweats 

3 Cases 

Anorexia 

3 Cases 

Generalized aches 

3 Cases 

Hoarseness 

2 Cases 

Stiff neck 

2 Cases 

Diarrhea 

2 Cases 

Urticaria 

2 Cases 


malaise and headache Two of the cases had then onset with pulmonary 
manifestations and were at first believed to be cases of primary atypical 
pneumonia The blood counts and blood smears were normal on admission 
One of the two cases showed a peisisteiit low grade fevei and developed a 
generalized adenopathy after complete resolution of the pneumonia and then 
developed a lymphocytosis with atypical lymphocytes and a positive hetero- 
phile agglutination test The other case (described in moie detail later) 
after complete resolution of the infiltrate in the right lowei lobe developed 
a follicular tonsillitis, generalized adenopathy and fever with the typical 
blood smear findings six days after admission and a positive heterophile 
agglutination As it is not unusual to find a normal differential count oi 
even a poi^ucleosis eaily in this disease, it is quite possible that the pulmon- 
ary lesions wef&. manifestations of the disease A review of the chest 
roentgenograms ofthe two cases showed them to be in no way different from 
the cases of atypical pnebynonia , which have been seen here Both were 
found to be in the lowei^A " (one ,in the right and one in the left lower 
lobe) and both cleared in in^ 'six days, lespectively Two patients 
complained only of “hives” ant^wo others complained only of a diarrhea 
All four of these patients had a' generalized adenopathy which caused the 
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medical officer to suspect infectious mononucleosis The majority of the 
other patients complained chiefly of a sore throat with an admission diagno- ' 
SIS of either nasopharyngitis or tonsillitis 

Fever was present in all but seven patietits It followed no particular 
pattern, was usually of the remittent t 3 ^e, and although it usually ranged 
between 101° and 102° F , in several cases it rose to as high as 104° F As 
seen in table 3, the febrile state persisted for from one to 35 days In 36 


Table III 
Duration of Fever 


0 Dajs 

7 Cases 

1-3 Days 

15 Cases 

4-6 Days 

18 Cases 

7-9 Days 

11 Cases 

10-12 Days 

6 Cases 

13-15 Days 

3 Cases 

20-23 Days 

2 Cases 

35 Days 

1 Case 


per cent of the cases it was present for more than six days In view of the 
fact that most of the cases were admitted with a diagnosis of either an acute 
pharyngitis or an acute follicular tonsillitis, the charts of 60 unselected cases 
of pharyngitis and 60 cases of tonsillitis were reviewed In both groups,, the 
longest duration of fever was five days, and 87 per cent of the nasopharyn- 
gitis group and 80 per cent of the tonsillitis group had fever lasting three 
days or less This is in marked contrast to the cases of infectious mononu- 
cleosis of which only 32 per cent had a temperature elevation for less than 
three days 


Physical Examination 

' On admission, the pharynx was found to be normal in seven cases, in- 
flamed in 27 and associated with a follicular or membranous type of ton- 
sillitis in 20 cases In the nine other patients there was noted the develop- 
ment of an acute tonsillitis and generalized adenopathy from two to 10 days 
after admission to the hospital Adenopathy was present in all patients 
during the period of hospitalization, involving the cervical nodes alone in 
20 cases and being generalized in the others Invariably the cervical nodes 
were larger than the others and were usually slightl}"^ tender Thirteen of 
the patients w'ere aw’are of enlarged nodes m the neck on admission to the 
hospital The spleen w^as found to be enlarged m 16 of the patients; one 
was palpable three fiiigers’-breadth below the costal margin, and the others 
were just palpable below" the costal margin Recent reports in the literature 
^e^eal a w'lde variation in the incidence of splenomegaly in infectious mono- 
nucleosis ranging from 10 to 90 per cent ■®' *’ “ In addition to the tw'o 
cases wdth urticaria, fi\e others developed a transient maculopapular rash 
during the first w’eek of hospitalization Templeton and Sutherland ' ob- 
sen-^ed skin eiuptions lu 18 per cent of their cases and noted that the lesions 
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may be macular, maculopapulai , scailatiiiifoim, may joscmblc cr\tlie 
nodosum ov may be urticarial in type One of llic patients clcvclo] 

jaundice 

A 21 yeai old white nule, nho had been in seivice lor two >ears. \\as admi 
on October 23, 1943, with a history of five days’ duration chaiactciired by a i 
ductive cough, malaise, and fever Chest examination revealed slightly dimiins 
breath sounds and subcrepitant rales m the right lower lobe Chest roentgenogi 
on tlie day of admission revealed a small amount of scattcied cxudtitiie infiltiatioi 
the right base The white blood cell count ivas 5,100 ivith 24 pei cent lymphoci 
His temperature dropped to normal m three dajs and a roentgenogi am on the f 
day showed a complete resolution of the infiltrate On that same da), October 
1943, the patient complained of nausea, and a fullness in his epigastuum, and \om 
several times He was then found to be jaundiced and an icterus index the follow 
day was 36 3, the van den Bergh reaction w^as (diiect) prompt positive, 

75 mg On October 30, 1943, he fiist complained of a sore throat and examina 
revealed the tonsils to be enlarged, inflamed and coveied with exudate A blood cc 
on November 3, 1943, showed 11,000 w'hite blood cells with 62 per cent lymphoc) 
On November 4, 1943, he was found to have a generalized adenopath) and both 
liver and spleen weie palpable under the costal margins On November 5, 1943, 
other blood smear was taken and the differential show'ed a total of 72 per « 
lymphocytes, about half of them being of the atypical variety A heterophilc antib 
test on November 7, 1943, w'as positive in a dilution of 1 1792 He ran a shglit 
regular fever until November 20, 1943, by wdiich time his jaundice had complc 
subsided and his liver and spleen^w'eie no longer palpable 

Cases of jaundice have been leported by others ®' “* ^ Contratto foi 
10 cases of jaundice m his senes of 196 patients of infectious mononiicleo 
No satisfactory explanation for the mechanism of jaundice in this disc 
was ever presented until the report of Ziegler ° who described the postniori 
findings in a case of infectious mononucleosis who died folloiving a sp 
taneous rupture of the spleen Microscopic examination of the liver 
vealed dilated and edematous sinuses containing the atypical lymphocy 
The small bile ducts were lined by swollen epithelial cells so that their him 
w^ere diminished and some lumina appeal ed to be obliterated In the foci 
infiltiation, there was noted a destiuction and disappearance of most of 
liver cells Likewise, there weie noted focal lesions in the kidneys, lu 
and spleen with mononuclear infiltration, leticulum proliferation and i 
1 osis, to suggest an acute infectious granulomatous process 

None of the cases presented any cardiac or lenal symptoms nor u 
there any hemorrhagic manifestations, such as epistaxis, puipura or petec 
hemoirhages Although several cases complained of headache, no case ^ 
encountered with involvement of the central nervous system,^“* nor on< 
ivhich the predominant complaint was abdominal pain 

Laboratory Findings 

The leukocyte count varied from 3,900 cells to 48,000 cells per ct 
millimeter As seen from table 4, 44 per cent of the patients had a t( 
W'hite blood count below 11,000 cells This wide variation m leukoc 



INFECTIOUS MONONUCLEOSIS 


949 


, counts has been observed by all other observers and in itself is of little 
significance in making an accurate diagnosis On the other hand, it is the 
findings of the blood smear whicli are so characteristic of the disease and 
upon which the diagnosis rests In this series, the diagnosis was not made 
without what is considered a typical blood smear for this disease, namely, 
less than 40 per cent neutrophilic cells and the piesence of so-called atypical 
lymphocytes, as originally described bj* Downey and McKinlay The dif- 
ferential count in this series revealed as few as 5 pei cent granulocytes and 
as many as 61 per ‘cent of the characteristic atypical lymphocytes These 
abnormal cells vary greatly in size and shape They possess a nucleus which 
may be oval, kidney shaped or slightly lobulated with the chromatin arranged 
in a coarse network The cytoplasm is most frequently nongranular, baso- 
philic and vacuolated in appearance In 20 cases, successive blood smears at 
intervals of several days ivere found to be necessary before the characteristic 
changes were found, confirming the reports of others that several days may 
lapse before the appearance of the characteristic cells An illustrative case 
is that of a patient admitted with a severe follicular tonsillitis with general- 


■' Table IV 

Total Leukocyte Count on Admission 

3,000-7,000 

7,100-11,000 

11.100- 15,000 

15.100- 19,000 

19.100- 23,000 

23.100- 29,000 
48,000 


11 Cases 
17 Cases 
15 Cases 

12 Cases 
5 Cases 
2 Cases 
1 Case 


ized adenopathy, who appeared quite toxic and ran a fever between 102° 
and 104° F for two weeks in spite of a trial of sulfadiazine and penicillin 
His white cell count on admission was 20,300 wuth 72 per cent polyinor- 
phonuclears and 27 per cent lymphocj'tes, none of which w'ere atypical Six 
da}s later, his white blood cell count was 48,000 with 19 per cent poly- 
morphonudears, 28 per cent lymphocytes, and 49 per cent atypical lympho- 
C3tes A heterophile antibody test done the same day w^as positive 1 1792 
The red blood cell count and hemoglobin were normal in all cases 

It has been known for a long time that serum of many normal persons 
IS able to clump sheep erj throcytes in very low' dilutions Davidsohn 
noted that high titers of heterophile antibodies w'ere found in patients who 
had received injections of horse serum Paul and Bunnell in 1932 dis- 
covered a high titer of such antibodies in the sera of patients wutli infectious 
mononucleosis Second in importance to tlie typical blood smear findings, 
this test w'hen positive in significant titers, is considered to be diagnostic for 
infectious mononucleosis Kaufman^® considers a dilution of 1 32 by the 
Paiil-Bunnell technic and one of 1 56 by the Davidsohn technic to be positive 
for the disease provided there have been no recent injections of horse serum 
Milchell and Zetzel - consider an agglutination of 1 112 to be diagnostic 
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The Davidsohn technic has been used in our laboratoiy and it is believed 
that a dilution of 1 112 is diagnostic As seen fiom table 5, 77 per cent of 
the cases had a positive hclcrophilc agglutination I wo cases failed to show 
any agglutination (only one test Avas done) and the highest positi\e titer 
Avas 1 7168 The shoitest period of time Avhich lapsed betAveen the onset 
of symptoms and the development of a positive agglutination Avas five days 
and the longest peiiod, 51 da)'S ScA^ent)'^ pei cent of the cases shoAved a 
positive agglutination Avithin the first two Aveelcs of their illness In 10 
patients, lepeated tests had to be done befoie a positiA'^e titer AA''as obtained 
In nine cases wdio failed to sIioav a positive titer, only one test Avas done 
It seems likely that a higher percentage of positiA'e titers Avould have been 
obtained if repeated heterophile studies had been made 


Table V 

Heterophile Antibody Test 


Negative 

1 28 

2 Cases 
10 Cases 

1 56 

3 Cases 

1 112 

6 Cases 

1 224 

16 Cases 

1 448 

13 Cases 

1 896 

2 Cases 

1 1792 

5 Cases 

1 3584 

5 Cases 

1 7168 

1 Case 


Blood Kahn tests Avere done on 26 cases and all Avere negative This is 
in accord Avith the observations of Mitchell and Zetzel ” and HalcroAv, OAven 
and Rodger,^® but in contrast to the experiences of other observers 
Avho have noted that infectious mononucleosis can give transiently positive 
serological tests for syphilis Kaufman believes that the incidence of false 
positive reactions is betAveen 2 and 10 per cent 

Chest roentgenographic examinations Avere done on 20 cases duiing the 
first feAv days of hospitalization before the correct diagnosis had been estab- 
lished in a search for possible clues as to the etiology of the persistent fever 
and all Avere normal Blood cultures Avere taken on three patients and Avere 
negative Sedimentation lates Avere done on six cases One Avas normal 
and five Avere elevated Throat cultures Avere taken on 17 patients and the 
usual flora Avas found to be present, namely, hemolytic and anhemolytic 
streptococci. Staphylococcus alhus and aureus and Neissena catarrhahs 

Discussion 

The causative agent of infectious mononucleosis is unknoAvn Pons 
and Julianelle isolated a small gram-positive bacillus, Ltsterella monocyto- 
genes, from the blood of one case which when injected into white mice pro- 
duced an acute generalized infection Kolmer,“® on the other hand, demon- 
strated that It IS not possible to produce a positive heterophile reaction in 
rabbits inoculated with cultures of Listerella Van den Berghe et al sug- 
gested a virus origin of the disease. They injected blood of a patient with 
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infectious mononucleosis into a monkey and produced a febrile disease witli 
leukopenia, a relative monocytosis and a high heterophile agglutinin titer 
in the serum The condition was transmitted through several passages to 
other monkeys by the injection of blood, taken at the height of the fever, 
wliicli was passed through a Seitz filter Pearson in a recent discussion on 
virus diseases, listed infectious mononucleosis as being caused by a viscero- 
ti opine type of virus 

The majority of the cases of infectious mononucleosis that have been 
reported have been found in children and m young adults In a study of 196 
cases reported by Contratto,® all of the patients were between 17 and 26 
>ears of age Eighty-one per cent of Bernstein’s ^ cases were between IS 
and 30 years On the other hand, the older age groups are not immune to 
the disease Halcrow^® found the condition in a woman of 64 and a 
woman of 84 jears of age For some unknown reason, very few cases 
have been reported in the colored race ®* ®‘’ ®®' As far as could be deter- 
mined, only 10 cases of infectious mononucleosis in the colored race have 
been reported in the literature The following is a brief summary of the case 
record of the colored patient in this series 

A well nourished colored male was admitted to die Station Hospital on November 
4, 1944, with the sole complaint that on the previous day he became aware of "lumps” 
m his neck Examination was negatne except for tlie presence of discrete, nontender 
cervical, axillarj*, inguinal and epitrodilear nodes His temperature was normal 
Blood serologic reaction was negative Sedimentation rate was 25 mm in one 
hour White cell count on admission showed 6,350 cells w itli 34 poK'inorplionuclears, 
Si lymphocytes, 12 atjpical lymphoc 3 i:es and three monocytes Heterophile antibody 
test on November 6 was positive 1 28 A subsequent blood count on November 13 
showed it to be 5,300 witli 43 polj’inorplionuclears, 31 l}TOpliocj'tes, 16 atypical 
lymphocytes, 8 eosinophiles and 2 monocytes A heterophile study on November 9 
was positive 1 56 and on November 16 it had risen to 1 112 His coarse m the 
hospital was uneventful with gradual diminution in size of the lymph nodes and a 
normal temperature 

One of the most striking featuies of infectious mononucleosis is the 
wide A'ariability in the type and seventy of its symptomatology The clinical 
picture rarely shows any constancy except vvdien seen in the epidemic form 
In the cases seen here the onset has v^aned from a mild one vvuth minimal 
symptoms to one of acute prostration, high fever and profuse sweats, in 
which the diagnosis was not established until 10 days after the onset of 
the illness when tlie tj’pical bloofd smear findings were obtained and in which 
the diagnosis was further confused by the presence of a marked eosinophilia 
(ranging from 13 to 21 per cent) Ringlcr and Hertz “ described a case 
whose clinical course was diaracterized by recurrent chills and fev^er The 
disease has been confused with nasopharyngitis, tonsillitis, Vincent’s infec- 
tion, diphtheria, agranulocytosis and leukemia Tn addition, tlie diagnosis 
should also be considered in patients w’lth unexplained fever, unexplained 
jaundice, splenomegaly, ly mphadenopathy and in cases of lymphocytic men- 
ingitis Probably the most constant findings were fever, an inflamed 


952 A I-. KRUGER, A W WALUACK, AND J I’LNCll AK'^KV 

ohanmx with oi without a tonsilhtis. and adenopathy, either confined to 
the cerMcal chains oi geneiahzed Tidy and Daniel are of the opinion 
that infectious mononucleosis with no glandular enlargement is i ai e Seven- 
teen pel cent of Conti atto’s senes of 196 cases failed to shon any enlarge- 
ment of the peiipheial nodes at anj time dining the coni sc of the illness 

The basis foi the final diagnosis and the pathognomonic feature of this 
disease is the finding of the atypical ljmphoc>tcs in the jicnpheial blood as- 
sociated with a lymphocytosis A positive hcterophilc antibod} test, while 
desirable, is by no means essential It is mercl} one point foi the diagnosis, 
and if the clinical and hematological pictures aie definite, it is believed that 
the diagnosis is established The peicentage of cases of infectious nionomt- 
.cleosis wnth negative sheep cell agglutination vai les a great deal m different 
series of leported cases Kaufman^® explains this discrepancy on three 
factois . (a) the titer which the author considers necessaiy for a test to be 

called positive, (b) tlie frequency wnth which blood samples are tested m 
individual cases, (c) and most important, the number of cases of infectious 
mononucleosis which the author refuses to lecognize and include as such 
because they have negative heteiophile leactions Thus, the percentage of 
cases with positive agglutination tests vanes m different senes fi oni 43 to 
100 pei cent, most authois leporting 80 to 90 per cent In Kaufman’s seiies 
of 79 cases, 64 per cent were considered to have a positive heterophile test 
(1 56 or liighei) Mitchell and Zetzel considered a titei of 1 112 to be 
positive and found this or higher titeis m 72 per cent of their cases 
Stuart discussed an adsorption technic m pei forming the hetei ophile test 
based upon the differential absorption of the sheep cell agglutinins m the 
serum of different types of cases It w^as noted that the sheep cell agglutinins 
in normal serum weie absorbed by guinea pig kidney, and not by beef cells, 
the agglutinins m seiuin of patients with infectious mononucleosis by beef 
cells but not by guinea pig kidney, and agglutinins m the serum of persons 
with serum sickness by both guinea pig kidney and beef cells Thus, by 
using the adsorption tests, the exact type of antibody present can be de- 
termined In cases with a positive heterophile test m which the diagnosis 
of infectious mononucleosis is doubted, the adsoiption technic is valuable 

Infectious mononucleosis has been considered a benign disease Hoiv- 
ever, in the past three years there have appealed m the American literature 
three cases of spontaneous lupture of the spleen m infectious mononu- 
cleosis, two of whom®®’®* recovered after splenectomy and the thiid of 
whom ’’ died, that complication not having been recognized before death 

Treatment 

There is no specific therapy for infectious mononucleosis Rest in bed 
IS most important duiing tlie febiile stage Symptomatic therapy is all that 
has been found to be necessary in most of the cases Penicillin was used in 
one case without improvement Sulfadiazine was given to 12 cases Seven 




954 


A L KRUGKK. A W WAIJ.ACI . AND S. J I’JINCUANSK^ 


10 Paui, J R Iiifccljous nionotuiclcosis Bull New York Acad Med, 1939, w, 43-55. 

11 Epstein, S H, and Dami stihc, W. Iinolvemcnl o» tlic ccnlial iicnou'. >.>slcm in a 

case of glandular fever, New England Jr Med, 1931, cev, 1238 

12 TiiEiANDiu, II E, and Shaw, E B Infctlimis monoiUKleosis with siilcmI rLfertnee 

to cerebral coniplicalions, Am Jr Dis Child, 1941, Ki, 1131-1145. 

13 Straus, R Infectious mononucleosis simulating acute .iiipcndiciti*, with description of a 

spcciiic lesion of the appendix, Am Jr Chn Path , 1942, xn, 295 

14 Philip, A J Infectious mononucleosis unusual ease. New York State Jr Med, 1941. 

xh. 1664 

15 Downfv, H, and McKinlay, C A Acute lymphadenosis compared with acute Em- 

phatic leukemia, Arch Int Med , 1923, xxxn, 82 

16 Davidsohn, I Hcterophilc antibodies in scrum sickness, Jr Immunol, 1929, x\i, 259 

17 Paui, T R, and Bunnfll, W W The presence of hcterophilc antibodies m infectious 

mononucleosis, Am Jr Med Sci , 1932, clxxxni, 90 

18 Kaufman, R E Hcterophilc antibody reaction in infectious monoinictcosis, Ann Int 
’ Med , 1944, -xxi, 230-251 

19 Halcrow, j P a , Owen, A M , and Rodgfr, N O Infectious mononucleosis with an 

account of an epidemic in an Emergency Medical Scriicc Hospital, Brit. Med Jr, 
1943, 11, 443-447 

20 Kaufman, R E False positive serologic reaction for syphilis in infectious mono- 

nucleosis, Jr Lab and Chn Med, 1941, xxvi, 1439-1446 

21 Saphih, W The Wassennan reaction in infectious mononucleosis, Am Jr Chn Path, 

1939, IX, 306-310 

22 Pons, C A, and Julianelie, C A Isolation of LtstocUa monocytogenes from in- 

fectious mononucleosis, Proc Soc Exper Biol and Med , 1939, xl, 360 

23 Kolmeb, j a ListcicUa monocytogenes in relation to Wassennan and flocculation 

reactions in normal rabbits, Proc Soc Exper Biol and Med , 1939, xlii, 183 

24 VAN DEN Berghe, L, Liessens, P, and Kovacs, L Transmission dc la niononuclcosc 

infectieuse humaine au Macacus rhesus, culture du virus cn tissu, Compt-rend Soc 
de biol , 1939, cxxxi, 156 

25 Pearson, E F Present concepts of virus diseases, Mil Surg , 1944, xcv, 345-349 

26 Longcope, W T Infectious mononucleosis with a report of ten cases, Am Jr Med 

Sci, 1922, clxiv, 781 

27 Johnson, R D Infectious mononucleosis in the negro, Jr Am Med Assoc, 1944, 

cxxiv, 1254-1255 

28 Ray, E S , and Cecil, R C Infectious mononucleosis in the negro Report of three 

cases with one complicated by sickle cell anemia. South Med Jr. 1944, xxxvii. 543- 
546 


29 Ringler, S H , and Hertz, J J An unusual temperature course in infectious mono- 

nucleosis, Jr Lab and Chn Med, 1943, xxvin, 1445-1447 

30 Tidy, H L, and Daniel, E C Glandular fever and infectious mononucleosis, with an 

account of an epidemic. Lancet, 1923, ii, 9 

31 Stuart, C A, Griffin, A M, Fulton, M, and Anderson, E G Nature of the 

antibodies for sheep cells in infectious mononucleosis, Proc Soc Exper Biol and 
Med , 1936, xxxiv, 209 

32 King, R B Spontaneous rupture of the spleen in infectious mononucleosis. New' 

England Jr Med; 1941, ccxxiv, 1058 

33 Darley, W, Black, W C, Smith, C, and Good, F A Spontaneous splenic rupture 

in iniectious mononucleosis A case and pathologic report. Am Jr Med Sci, 1944, 
cevulf 381— 384, * * 


Use of sulfatliiazole in infectious 


34 Hoffman, H T , Lees, H D , and Comroe, B I 

mononucleosis. Am Jr Med Sci, 1942, cciii, 731 

35 Smyth, L A Report of a case of infecUous mononucleosis, Cincinnati Jr Med , 1942, 



BRONCHOLITHIASIS: REPORT OF TEN CASES’" 


By J Robekt Fox, M D , and Louis H Clerf, M D , F A C P., 
Philadelphia, Pennsylvania 

Broncholiths have been recognized in medical literature for centuries ^ 
In our time, with the impetus medical diagnosis has been given by improved 
technic in bronchology, roentgenology and biochemical analysis, this entity 
has changed its disposition from that of a medical curiosity to one of an 
accurately conceived disease Because of the relative infrequency with 
Avhich this disease occurs, broncholithiasis has often been neglected in the 
differential diagnosis of bronchial obstruction As a result patients have 
found themselves erioneously classified among the more common diseases 
causing brondnal obstruction, thereby losing tlie advantage of an early 
diagnosis By such delay not only are complications which might have been 
avoided or minimized given time to develop, but the patient is at times sub- 
mitted to unnecessary serious surgical procedures such as lobectomy or pneu- 
monectomy when the true etiology is not discovered In presenting the 
following cases treated in tlie Department of Broncho-Esophagology of 
the Jefferson Hospital we would like to emphasize certain of the clinical 
findings so that tliey may be more readily recognized and more promptly 
treated 

The term bionchohthiasis has evolved out of a multiplicity of medical 
synonyms Other terms which are now sinking into disuse are pneumolith, 
pulmolith, bronchial stone or calculus, and lung stone or calculus By defini- 
tion the term broncholithiasis signifies the condition in which calculi are 
formed in the bronchus This definition is somewhat limited in its scope 
since the pathogenesis of broncholithiasis may be extrabronchial as well as 
endobronchial 

One cause of pathologic calcification in the lung is pathologic hyper- 
calcemia or flooding of the blood with calcium This may be induced by 
overaction of the parathyroid glands or m conjunction with decalcifying 
diseases such as osteomalacia, general carcinomatosis of bone and multiple 
myeloma This variet)' known as metastatic calcification has not yielded 
any broncholiths to our knowledge It is more common for calcium to be 
laid down in dead or dying tissue, witliout anjr reference to the blood calcium 
level Calcium salts, most often the tnbasic phosphate and carbonate, are 
deposited in tlie same proportion as found n; a chemical analysis of bone 
When a broncholith is separated into its component parts the ratio of 85-90 
per cent'calaum phosphate and 10-15 per cent calcium carbonate is found = 

The most likely sites for sucli calcification are caseous tuberculous areas 

♦Received for publication April 13, 1945 
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in the pulmonaiy paienchyma oi lymph nodes, in 111591*^51110(1 pus of an old 
abscess of the lung, and in a long standing empyema Caitilagcs of the 
trachea and main bronchi aie often calcified in the .igcd and on occasion have 
been found to contain bone niariow with a sm rounding osseous slructuie 
The calculi vaiy m size, shape and consistency, but arc usually hard, 11- 
regular, grayish white m color and frequently multiple The size of those 
spontaneously expectorated is detei mined by the diametei of the eroded 
bronchus Not uncommonly a concietion has been known to icacli the 
lumen of a bronchus without being cxpectoiatcd. It then acts as a foreign 
body firmly lodged 111 the an way causing bronchial obstruction and the 
sequelae commonly associated theiewith Ineit areas of calcification ma} 
and frequently do exist in the lung without causing the patient any dis- 
comfort When a calcific deposit becomes migratory, ciodes through a 
bronchial wall and gams access to the airway, one is confronted with the 
disease broncholithiasis 

The most constant symptom associated with migiation and expulsion of 
a concretion is cough and eventual expectoration of one 01 moie calculi The 
most alarming symptoms to the patient are substernal pain and hemoptysis 
In every case there is usually a long history of reennent respiratory infec- 
tions preceding the acute illness which culminates in the diagnosis broncho- 
hthiasis 

The cough as experienced by every patient m this series was the result of 
bronchial irritation Characteristically paioxysmal it was at first diy, hadc- 
ing and productive of little 01 no sputum Moie often it was norse at night 
when the patient assumed a prone position Later when bioncliial obstruc- 
tion developed, suppuration and atelectasis became part of the symptom com- 
plex Since the degree of obstruction was a variable depending mainly upon 
the size of the broncholith and the quantity of inflammatoiy tissue which 
developed at the site of bionchial erosion, complete atelectasis of tlie distal 
pulmonary paienchyma did not always occur In every case, howevei, there 
was suppuration lesultmg in one to seveial ounces of purulent fetid sputum 
daily 

Every patient noticed bloody sputum at some time duiing his illness 
Only rarely was massive hemorrhage reported When bleeding of any 
measurable quantity did occur it was usually following bi ondioscopic re- 
moval or spontaneous expulsion of a concietion Hemostasis always ensued 
promptly and at no time was a tiansfusion lequired 

Thoracic pain was noted in one half the cases and most frequently was 
described as a tearing sensation just preceding expulsion of a concietion 
Located substernally or deeply seated between the shoulders the pain never 
became severe enough to require morphine for relief Weight loss, wheez- 
ing lespiration, fever and dyspnea were not uncommonly noted m*patients 
who had suppuration distal to the obstructing broncholith Physical ex- 
amination of the chest was not diagnostic and revealed changes in direct 
ratio to the degree of bronchial obstruction present 
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The age of the patient did not seem to be significant since ever}' decade 
from 20 to 70 was represented There were five patients m the 30-40 
group, two in the 60-70, and one m each of the others 

Tliere nas no CMdence of active tuberculosis demonstiated by the roent- 
gen studies in any of these cases Multiple calcific shadows in the hilar areas 
with inci eased root markings were noted in a numbei of cases, but these 
changes ^^ere not stifficiently characteristic to wan ant a diagnosis of 
bronchohthiasis In the completely obstructed bionchi atelectasis of the dis- 
tal pulmonaty' parenchyma was piesent (figure 1) In four cases iodized 



A B 

Fig 1 Roentgenogram (A) re\ealed atelectasis of tlie lower lobe of the right lung 
The patient, male, aged 54 years, complained of cough, slight purulent ev-pectoration and 
fever of 15 months’ duration At bronchoscopj an irregular broncbohth (sec figure 2 , No 
2S53-C) was removed from the orifice of the right lower lobe bronchus 

Roentgenogram (B) made seven days following broiichoscopic removal of a broncholith 
reicaled clearing of the right lower lung Bronchographic studies showed an extensive 
cjlindrical bronchiectasis 

Oil was instilled after the obstructing bionchohth had been removed In each 
of these, cylindrical dilatations of the bronchi were outlined These broncln- 
ectatic changes were confined to the subdivisions of the airway distal to the 
obstruction cieated b) the bionchohth and consequently were considered a 
result of the existing disease 

A bronchoscopic examination was peifoimed in each of the 10 cases 
presented as part of the diagnostic studies In spite of spontaneous ex- 
pectoration of a broncholith in 80 per cent of these patients bronchoscopic 
lemoval of one oi moi e broncholiths was accomplished in five, or 50 per cent 
(figuie 2) In one patient multiple concretions were removed during the 
first bronchoscopic examination In another case one calculus was removed 
on each of two separate examinations within a period of a week Ihe re- 
maining three cases }ielded a single broncholith on the first examination 
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Only two patients did not spontaneously cxpcctoiatc a calculus either befoie 
or after the removal of a concretion bi onchoscopicall v Thus, it \\as of 
equal mipoitancc that an endoscopic examination be earned out foi the 
patient who had spontaneously expectoiated a calculus as foi the patient who 
was suspected of hai boi ing a bi oncholith By this pi ccaution an obstruction 
to the airway was not ovei looked on the assumption thiit having cxpcetoiated 
a bronchohth tlie patient was well 

Bronchoscopic examinations consistently demonstrated inflammatory 
changes characteiized by injection and thickening of the mucous membrane 
throughout the tiacheobionchial tice In six cases (60 per cent) the exact 
site of eiosion was identified by inflammatory stenosis of the bronchus 
Grossly this obstiuctioii appealed as an elevation of granulation tissue which 
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Fig 2 Photograph of broncholiths reproduced actual size The upper row were expelled spon- 
taneously by Coughing The lower row were removed bronchoscopically FBDY No 2533-C was 
removed by bronchoscopy, m the case referred to under figure 1 

bled readily and fiequently had the undei lying fiimness of a concretion upon 
palpation with bronchoscopic forceps Distally theie were purulent fetid 
secietions In the remaining cases it was possible to identify the involved 
area b)^ the piesence of pus in the bronchial orifice and unmistakable m- 
flammatoiy changes of the surrounding mucous membiane 

The most fiequently involved lobe was the right middle in five cases 
The right lower lobe was involved in thiee cases , the left upper and left lou er 
lobes 111 one each In four cases a biopsy was taken Histologically each 
specimen was repoited as inflammatoiy tissue Repeated bactei lological ex- 
aminations of the aspiiated bronchial secretions failed to reveal tubeicle 
bacilli 

Tollow-up bi onchoscopic examinations extended ovei an aveiage peiiod 
of 25 months The inteival between examinations ivas giadually inci eased 
from a few days to several weeks as the patient’s general condition improved 
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Once a bronchohth ^\as removed the inflammatory tissue noted on the initial 
examination receded to be replaced by smooth bionchial mucosa Simul- 
taneously atelectatic pulmonary tissue reexpanded Permanent cicatricial 
nai rowing of the bronchus was not found in any of the cases 

After a senes of bronchoscopic treatments each patient experienced a 
definite reduction m cough and quantity of sputum per 24 hour period As 
the cough and expectoration decreased, inflammatory changes in the lining 
mucous membiane of the bronchial tree also returned toward normal Blood 
stieaking disappeared m all patients after a few weeks Every patient re- 
ported a gam m weight accompanied by a reduction m respiratory infections 
to tn o or three a } ear It is interesting to note that the five cases who did 
not have a bionchohth lemoned bronchoscopicall)' enjoyed much the same 
inipro\ement from bronchoscopy as those who had a frank foreign body 

One significant fact was the persistence of expectoration in the four 
proved cases of bronchiectasis, although the quantity of sputum was di- 
minished to a few' diams daily In foui otlier cases daily sputum did not en- 
tirely disappear and there w’as enough evidence bronchoscopically to strongly 
suggest bronchiectasis m the im olved lobe 

There w ere two complications m addition to bronchiectasis One patient 
de\ eloped a pleural effusion follow'ed by a nontuberculous empyema and 
made a good lecoveiy aftei surgical diainage by resection of a rib A pul- 
monar}- abscess occuried m another case w'hich responded favorably to surgi- 
cal treatment 

Although 80 per cent of the patients gave a history of expectorating at 
least one bionchohth before admission to the Clinic and half of tins' group 
had expectorated more than one bronchohth, only one patient continued to 
expectorate small calculi after a series of bronchoscopic treatments 

Conclusions 

1 Bronchohthiasis must be considered in the differential diagnosis of 
bron'chial obstruction 

2 Productive cough, hemoptysis, substernal pain, and expectoration of 
a concretion are the salient clinical findings 

3 Bronchoscopy is the most satisfactory^ method of diagnosis and treat- 
ment 

4 Residual cylindrical bronchiectasis is the most common complication 
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AMEBIASIS: A REPORT OF THIRTY-NINE CASES 
OBSERVED IN AN ARMY GENERAL HOSPITAL 
STATIONED IN NORTHERN IRELAND 


By John N Edson, Caplain, Med Coips. AUS, Ai.ruro J’ Inglc.n'O, 
Majoi, Med Coips, AUS, FACE, and John B D’Aluora, 
Lieutenant Colonel, Med Corps, AUS, F A C P 


During a 10 month peiiod 39 cases of amebiasis neic obscivcd in an 
Army Geneial Hospital stationed in Noitliern Ii eland It is significant, 
not only that the hospital nas located in a tempeiate zone, but also that the ' 
onset of symptoms m the majoiity of these patients occuried nhile they 
were stationed in this legion Out expeiience emphasizes the fact that 
amebiasis is frequently a mild infection without the classical symptom of 
bloody diarrhea, without proctoscopicall} visible ulceiation, and without 
demonstrable motile amebae in the stools oi bow el w'all sci apings 

When Woild Wai II is ovei, a laige poition of oui armed foiccs will 
have seived, at one time oi anothei, in aieas endemic for amebiasis, and 
undei conditions favoiable to the acquiiement of infection These men 
and women wnll letuin to all paits of the United States The long incu- 
bation peiiod of the disease, its insidious onset, the mild nature of its symp- 
toms in many cases, the long symptom-fiee i emissions, and its tendency to 
recur e\en aftei tieatment, all imply that many of these individuals wull be 
encountered m post-wai civilian practice Cioss-mfection does and wnll 
occur, even m tempeiate areas, and the potential menace of the passei of 
ameba cysts, whether he is a symptomless cai riei or a mild and unrecognized 
case of amebic infection, will also demand increasing consideration in the 
posMvar era 

It IS the purpose of this repoit, therefoie, to stiess some of the clinical 
aspects of the cases studied, which have pioved to be of value m diagnosing 
the infection 


Epidemiology 

The souice of infection m these cases could not be definitely established 
Twenty-six patients had spent a period of time, eithei m civilian life or in 
Army training, in the Southern paits of the United States where amebiasis 
IS endemic One patient had had Army tiaining in Panama The other 
12 patients had all had contact, thiough mess and latrine facilities, wnth 
some one of the original 26 » 

Twenty-six patients were membeis of one Division A suivey of stools 
of the food-handleis of this Division revealed an incidence of about 20 per 

* Rccci\ed for publication February 15, 1945 
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cent t} St camels'** The Division was composed laigely of soldiers from 
southern states, and it had been through maneuvers in both Tennessee and 
Louisiana This e\ idence suggests that the original infections occurred m 
these endemic areas, and that through earners there was subsequent cross- 
infection * 


Symptoms 

The outstanding featuie of the clinical pictuie in this gioup of patients 
was the mild nature of the symptoms w'hich they piesented The commonly 
described bloody diarrhea of amebic dysentery w^as evident on admission in 
only seven cases, and in the past histones of only tw'o others In fact, 13 
of these patients were admitted to the hospital with diagnoses other than 
colitis or amebiasis, the disease being disco\eied incidentally wdnle they were 
under observation 

Careful inquiry into the gasti omtestinal history of each patient revealed 
a clinical stoi}' which fell into One of the three following categories One 
group of nine patients had the classical picture of inteimittent bouts of 
bloody dianhea and cranipy abdominal pain, associated wuth malaise, fevei, 
and some loss of weight A second group, comprising 28 patients, com- 
plained of mild short bouts of watery diarrhea or loose, soft stools, vague 
abdominal' pain oi soieness, audible peristalsis, and gradually inci easing 
fatigue In the thud group of two patients, intermittent constipation was 
the outstanding symptom, and was accompanied by some abdominal pain 
• and increasing fatigue 

Each of these sy mptoms is of sufficient significance to warrant individual 
attention Their fiequency is indicated m table 1 

Table I 

Frequency of Svmploms in 39 Cases of “Vniebiasis 


1 

Diarrhea 

36 

2 

Abdominal pain 

35 

o 

Nausea 

11 

4 

Audible penstalsis 

10 

5 

Loss of weight 

10 

6 

Bloody diarrhea 

9 

7 

Vomiting 

8 

8 

Fatigue 

7 

9 

Constipation 

S 

10 

Fever 

4 

11 

Chest pain 

2 


Dianhca Diarrhea, noted in the histones of 36 patients, was the symp- 
tom most frequently encounteied As mentioned abo\e, only nine patients 
had had a frankly bloody diarrhea The typical picture presented by the 
other 27 was one of short bouts of four to eight watery or loose bowel mo\e- 
inents a day, gradually increasing m frequency and se\erity Between 
these bouts the bowel habit occasionally leturned to normal, but more fre- 
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quently the patient had two to foiii scniifoimed stools daily At times, con- 
stipation alternated with dial rhea 

Since shoit bouts of wateiy diaiihca weic an cxticmcly common com- 
plaint among Army peisonnel, the significance of this synijitom frcquentU 
went unrecognized foi some time In .these patients, howe\ ci , each bout 
was either longei or more severe than it was in othci mcmbeis of thcii units 
Furthermoie, they did not have the piompt leturn to a noimal bowel habit 
that IS the common expeiience with non-specific diaiihca 

Abdominal Pam The symptom of abdominal pain ocuiiicd second in 
frequency, appealing in the histones of 35 patients It vaiicd in intensity 
from the marked cramps associated with scveie diairhca, to vague abdominal 
discomfoit When crampy in natuie it was usually widespread occr the 
whole abdomen, but occasionally was limited to one quadrant It was 
frequently expressed by the patient as “gas pain ” It was intermittent in 
character, and usually varied in direct piopoition to the severity of either 
diarrhea or constipation An occasional patient complained only of ab- 
dominal soreness, most commonly in the right lower quadrant 

The incidence of other symptoms noted in this senes of cases dropped 
off shaiply in compaiison with the first two Two of these othei symptoms, 
audible peristalsis and fatigue, piobably had a higliei incidence than the 
figuies indicate, because they were not emphasized in histoiy-taking among 
the first half of the patients They weie outstanding enough m moie lecenl 
cases to deserve comment 


Audible Penstalsts One of the earliest symptoms complained of by at 
least 10 patients was abdominal itimbling, so much so that it was frequently 
embarrassing to the patient It occurred as a rather constant symptom 
whether diarrhea and pain were present or absent 

Fatigue By fai the most piomment constitutional symptom was 
fatigue The patient complained of giadually increasing tiredness at the end . 
of the ordinary working day Occasionally, he became completely exhausted 
by a day’s work which usually would not have affected him This symptom 
in several instances was the one which made the patient seek medical atten- 
tion It tended to increase steadily, and was frequently accompanied by 
sleepiness Patients who were unaccustomed to taking naps found that the} 
could sleep at any time, and that their sleep was not* as refreshing as it had 
been normally 

Ofliei Symptoms Nausea and vomiting were more often encountered 
^an would be expected, since the pathological process takes place in the colon 

They were spoiadic m occurrence, however, and did not affect the patient’s 
appetite ^ 


Fevei should be mentioned because of its low incidence Febrile em- 
sodes were experienced by only four patients This fact emphasizes the 
low-grade character of the infection 


Appendmtu Dm mg the symptomatic period of then amebiasis, three 
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of these patients developed symptoms of appendicitis and had appendectomies 
performed One other patient was admitted to the hospital as a possible 
case of appendicitis, and only after observation was the diagnosis of 
amebiasis made This finding is in accord with the experience of others 
Clark ^ states that the cecum is involved in 87 3 per cent of cases of amebiasis, 
and that concomitant appendicitis is usually the result of invasion of the 
appendix by tlie E Justolytica 

Acute Elite) itis It is known that an acute enteritis occasionally acts as 
the trigger mechanism to initiate the symptom complex of amebiasis In 
three of these patients tins sequence of events took place The organism 
isolated in two was Salmonella montcvideo The undue persistence of symp- 
toms in sudi a patient should indicate an investigation for E histolytica 
Apparent!}' the acute inflammation enhances the invasiveness of a latent 
amebic infection This has been demonstrated experimentally m kittens 
(with croton oil and certain bacteria) by Nauss and Rappaport ■ 

Dwation of Symptoms The period over whicli these patients experi- 
enced symptoms varied from one week to seven years (table 2) One pa- 

Table II 

Duration of Sj mptoms in 39 Cases of Amebiasis 


Three months or less 

16 

Three months to one \ ear 

11 

More than one year 

12 


tient had had symptoms referable to his colon since childhood, and it was 
impossible to designate the date of onset In 27 patients the duration of 
symptoms Mas one year or less, and m 16 it M'as three months or less All 
patients, except those u'ho had had symptoms for Uvo months or less, had 
noted remissions and exacerbations The remissions -were cliaracterized 
by a sense of M'ell-being sufficient to make the patient put off seeking medical 
attention 

Physical Signs 

It IS notable that the general appeal ance and nutrition were appreciably 
altered m only three of these patients These three appeared emaciated and 
toxic All had bloody diarrhea 

The most significant physical findings were obsened m the chest, ab- 
domen, rectum, and rectosigmoid regions (table 3) 

Chest Findings Nine patients had abnormal physical signs in then 
chests Six had coaise rales and nheezes audible bilaterall}, and in one of 
these there Mas also an impaired percussion note at the right base Another 
patient shoM'ed a slightly impaired note and suppressed breath sounds at the 
right base The other tM'o revealed signs of a pleural effusion, one on the 
light side, and the othei bilaterally 

The significance of these findings is somcMhat confused b} the high in- 
cidence of primary at} pica,! pneumonia among Army personnel in this region 
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In four of these patients, howcvei, the chest signs woie believed to liavc 
been due, at least in pait, to diaphiagmatic irritation associated with an 
amebic hepatitis Fuithei discussion will appeal undci this heading 

Abdommal Fmdmgs The outstanding abdominal sign uas tendemess 
It appeared in 31 patients Theie was consideiable vaiiation m its intensity, 
but It was severe m only one instance It was usually located somcwheie 
along the course of the colon, most frequently over the descending colon oi 
the cecum In one patient a tendei mass was felt in the left lowei ([uadiant, 
due to pencolonic inflammation and abscess following peiforation of an 
amebic ulcer This receded with emetine theiapy 

The livei was palpable one centimetei oi moie below the costal maigin 
m SIX of these patients, but was tendei in only on? 

Proctoscopic Findings Only four patients exhibited the typical proeto- 
scopic pictuie'of amebic dysentery, le, sharply punched-out ulcer ciaters 

Table III 

1 

' PhysiCtil Fiiicliiigs in 39 Cases of Amebiasis 


1 Abdominal tenderness 31 

2 Palpable liver 1) 

3 Fever 4 

4 Emaciation 3 

5 Signs of a pleural effusion 2 

6 Proctoscopic findings 

a Mild«proctitis 17 

h Normal rectum and rectosigmoid 12 

c Ulceration with normal mucosa interv'emng 4 

d Ulceration with generalized proctitis 5 

e Mucosal hemorrhages ? 


With normal mucous membrane intei veiling Three otheis showed ulcera- 
tion, but with considerable geneialized inflammation of the lectal mucosa 
Of these seven patients, only five had a histoiy of bloody diaiihea In one 
of these cases with extensive ulceration, there had been peifoiation in , the 
rectosigmoid area with secondary infection and communication with an, 
extiacolonic mflammatoiy mass Following emetine-carbarsone-chiniofon 
therapy the ulcerations healed, but stricture and mucosal polyps developed 
In this case biopsy showed no malignant change 

Three patients had minute mucosal hemoirhages of the lectum, possibly 
beginning evidence of ulceiation Seventeen revealed a mild diffuse pioc- 
titis without evidence of ulceration, the lemaining 12 patients had no ab- 
normalities visible on proctoscopic examination 

During proctoscopy warm-stage micioscopic examination was made of 
scrapings from the lectal or sigmoid mucosa In eight cases motile tropho- 
zoites were observed (table 4), and in three others foims lesembling dead 
trophozoites were seen, although the diagnosis was never based on this find- 
ing AAi^ith but one exception ti ophozoites wei e found in all patients who 
showed ulceiation In 28 patients cysts of E histolytica were found in the 
contents of the rectum and sigmoid aspiiated at proctoscopy 
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Laboratory Data 

Stool Examination The stools were soft or watery The presence of 
blood was the. exception rather than tlie rule In cases suspected of having 
amebiasis meticulous search was made foi trophozoites or cysts of E his- 
tolytica 111 at least three stools before tlie diagnosis was discarded Many 
more .stools were examined, however, when the symptoms were at all sug- 
gestive Even with this careful technic, it is very likely that some cases re- 
mained unrecognized Cysts were found in the stools of 26 patients (table 
4) Charcot-Leyden crystals, to which there has occasionally been attached 
some diagnostic significance, were seen in only one stool In the, other 13 
patients either cysts or active amebae were found in specimens taken at proc- 
toscopy A diagnosis of amebiasis was made only when the organisms were 
observed in either the stool or proctoscopic specimen 

White Blood Cell Count Wiite cell counts were made on the blood of 
25 patients They ranged from 6,050 per cu mm , to 23,300 per cu mm , 
the mean being 10,140 pei cu mm The polymorphonuclear leukoc)4;es 

Table IV 

Location and Form of E histolytica Found in 39 Cases of Amebiasis 


1 Motile trophozoites and cj'sts in proctoscopic specimen, cysts in stool 4 

2 ^lotile trophozoites and cysts in proctoscopic specimen, no cysts in stool 2 

3 Motile trophozoites m proctoscopic speamen, no cysts m proctoscopic speamen or stool 2 

4 Cysts in proctoscopic speamen and stool, no trophozoites 19 

5 Cvsts in proctoscopic specimen, not m stool 1 

6 Cysts m stool, not in proctoscopic specimen 1 1 


varied from 44 per cent to. 90 per cent, the mean being 66 per cent There 
was no correlation between the severity of the infection or the incidence of 
complications and the height of the white cell count 

Pleiiial Fluid Fluid was withdrawn from the chest of one of the two 
patients who had a pleural effusion It w^as serofibrinous, had a specific 
gravity of 1 016, a w'hite cell count of 1,600 per cu mm , of wdiich 100 per 
cent w'ere lymphocytes Amebae could not be found in, a centrifuged speci- 
men 

RocntgcnoQraphic Examination Roentgen-ray studies * by barium 
enema were made on 20 patients Sixteen of these showed a spastic de- 
formed cecum, both on fluoroscopy and on the films This finding is not 
surprising in view' of the high incidence of cecal invoK ement in amebiasis 
Post-therapy barium enemas w'ere performed on nine patients, eight of 
w'hom had sliowm cecal deformity at the onset of treatment In three the 
deformity had disappeared In tlie others no change had taken place Since 
this procedure w'as carried out immediately after the cessation of chiniofon 
Uierapy, it is not surprising that the incidence of improvement was low' 
Fluoroscopy and films of the chest re^ ealed, in three patients, an ele\ ated 
sluggish right diaphragmatic dome, in Iw'o of these there was also a right- 

* From the Roentgenological Ser\ ice of Capt Peter J Gianqumto, Med Corps, AUS 
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Sided plcuial effusion These findings, since they appealed in the absence 
of any active pulmonary paiench}mal lesion, were considcied to be indi- 
cative of hepatic involvement 


Hepatitis 

The diagnosis of amebic hepatitis was based on the following criteria 
1 Demonstration of the organism* in stools or proctoscopic specimens 2 
An enlarged hvei, as evidenced by palpation or an elevated right diaphrag- 
matic dome 3 Pleuial thickening or fluid in the right costophrenic sinus, 
m the absence of pneumonia Seven patients were believed to have hepatic 
involvement In six the liver was palpable one centimeter or more below 
the costal margin In three the light dome of the diaphragm was high and 
limited in motion Two of these three had a pleural effusion at the right 
base It IS interesting to note that it was the roentgen-ray and fluoroscopic 
findings of a high nght diaphragmatic dome, and pleural effusion in the 
right costophienic sinus, that first suggested the diagnosis in these two cases 
Liver function tests performed on foui of these patients were normal 
It IS significant that only one of these patients had had symptoms of 
amebiasis for more than eight months, and three had had symptoms for less 
than three months This finding emphasizes the fact that hepatitis is not 
necessarily a late complication of the disease 

Hepatic abscess was suspected but not proved in one case 

Therapy and Disposition 

This group of patients cannot be used as an index of the efficacy of anti- 
amebic therapy, because follow-up studies could not be cai ried out Treat- 
ment consisted of either one or two courses of carbarsone, 0 25 gram 1 1 d 
for seven days, and chimofon, 1 0 gram 1 1 d for seven days In addition, 
on five alternate days retention enemas of either carbarsone, 2 0 grams in 
200 c c of a 2 per cent sodium bicarbonate solution, or chimofon, 4 0 grams 
in 200 c c of distilled water, were given in most cases Many of the patients 
not receiving emetine were ambulatory during tieatment " 

Emetine hydrochloride, 0 3 gram bid for six to 10 days, was usually 
reserved for patients with frank dysentery or hepatitis, and was administered 
simultaneously with carbarsone Thirteen patients received emetine Elec- 
trocardiograms were recoided before therapy was started, and on the fifth 
day In one the toxic effect of the drug was manifested by lowering of the 
T-waves in all leads, a finding which reverted to normal five days later 

The well-known irritative effects of chimofon, diarrhea and rectal burn- 
ing, were noted by a majority of the patients Carbarsone did not produce 
any toxic effects 

The immediate results of therapy appeared to be satisfactory Diarrhea 
decreased in severity, and rectal and lower sigmoid ulcerations healed rapidly 



AMEBIASIS 


967 


It was unusual, howevei, for a patient to leave the hospital entiiely free of 
his symptoms There were ho deaths 

The disposition of these patients at the teiniination of hospitalization 
gives some indication of the rapidity of response to therapy Twenty-two 
patients were returned directly to full dutj^ Nine were sent to the Rehabili- 
tation Waid for two weeks before returning to duty One patient was sent 
to a Rehabilitation Hospital following an arthrotomy, his amebiasis having 
been incidental to a knee injury The average duration of hospitalization 
for those patients returned to duty was 33 days It was necessary to send 
five patients, four of whom had hepatic involvement, to the Zone of the In- 
terioi foi further theiapj^ and convalescence One patient was sent to the 
Zone of the Intei lor because of non-union of fractures of the tibia and fibula, 
and another because of mental deficiency There Avere only five patients, 
therefore, who, as far as their amebiasis was concerned, were not fit for full 
duty on the completion of one or two courses of therapy and a short period 
of rehabilitation 


Discussion 

This study of amebiasis ser\'es not to disclose any new aspect of the 
disease, but rather to emphasize some of its less familiar characteristics 
The predominance of mild symptoms of relatively short duration and 
the extremely loiv incidence of a histoiy of bloody diarrhea were remarkable 
Intermittent, low-grade, slowly progressive changes m bouel habit proved 
to be a significant finding, and ivarranted an all-out search for the organism 
The frequency of visualizing a normal or only slightly inflamed rectal and 
loAver sigmoid mucosa on proctoscopic examination was striking In these 
cases, active trophozoites Avere, of course, rarely observed, and the diagnpsis 
had to be established by the discoA er}' of cj sts in the stool or colonic scrap- 
ings 

Manson-Bahr ® states "There is a large class of cases Avhich may be 
labeled ‘amebic diarrhea,’ because, in the AAhole course of the illness, none 
of the more familiar symptoms of dysentery make their appearance ” The 
truth of this statement is Avell illustrated by this group of patients In any 
mild colonic disorder, even one of relatn ely short duration, amebiasis should 
be included in the differential diagnosis The failure to find trophozoites is 
not enough to exclude the infection, since they are almost ahvajs absent in 
this t)pe of case Cj'sts must be searched for m fresh and lodine-stained 
stool smears For routine clinical use feel that three stool examinations, 
carefully made, are sufficient in most instances In Anew of the knoAA n A*aria- 
bihty and mtermittency of cyst passage, hoAvever, this rather arbitrar} 
standard should be exceeded, if the sjnnptoms are at all suggestiA’e In fact, 
the more suggests e the symptoms are, the greater the number of negative 
stools that should be required to exclude the diagnosis 

Those patients AAith amebic hepatitis illustrate the fact that it is not 
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unusual for the livei to become involved within a few months of the onset 
of symptoms A high sluggish light diaphiaginatic dome, and serofibrinous 
pleuial effusion m the light costophrcnic sinus aic of consideiable signifi- 
cance in the diagnosis of this complication Determination of the presence 
of hepatitis is impoitant from the standpoint of treatment, since emetine is 
still consideied to be the most effective theiapeutic agent for the hepatic 
infection , 

When our Aimed Foices letuiii home amebiasis, like malaria, will 
probably frequently be encountered in veterans with overseas service It is 
believed that this group of cases serves as a pieview of what may be expected 
in post-war civilian piactice, and it is hoped that it will direct more attention 
toward the lecognition of this type of amebiasis 

Summary 

1 A report has been presented of 39 cases of amebiasis observed in 
an Army General Hospital stationed in Northern Ireland 

2 Emphasis has been placed on the clinical picture portrayed by these 
patients It was characterized principally by 

a The frequent onset of symptoms in a temperate region 
b The mild nature of the symptoms 
c The low incidence of bloody diarrhea 

d The prevalence of an mteimittent, low-giade change m bowel habit, 
most frequently m the foim of a wateiy diarrhea or loose stools 

e The low incidence of pioctoscopically visible ulceration and motile 
trophozoites 

f The early involvement of the livei m some cases 

3 The report serves as a preview of the type of amebiasjs which may 
be encountered m post-war medicine, and emphasizes the need, particularly 
111 tempeiate regions, foi moie piomment consideration of the disease in 
the differential diagnosis of mild colonic disoiders 
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HYPERSENSITIVITY AND RHEUMATIC FEVER. 

PART I* 


By Jerry K Aik aw a, M D , Winston-Salem, Noi th Carolina 

Part I 

A Evolution of the basic concepts of hypersensitivitj' 

1 Anaphylaxis 

2 Arthus phenomenon 

3 Serum sickness 

4 Properties of allergy 

5 Von Pirquet’s concept of tlie deleterious effects of antibodies 

6 Nature of the antigen-antibody reaction 
B Relation of allergy to immunity 

Part II 

A Relation of rheumatic fever to hypersensitiviti 

1 Clinical and pathological evidences 

2 Immunological evidences 

B Role of salicylates in rheumatic fever 
C Immunization against rheumatic fever 
D Discussion 


% Part I 

Evolution of the Basic Concepts of Hypersensitivity 

The Greeks and the Romans recognized the condition of hypersensitivity 
and described the phenomenon under the term “idiosynknsie,” a word still 
m use today Our knowledge of allergy had its true beginning, however, 
in the early part of the twentieth century Although Koch, in 1890, had 
clearly demonstiated in his experiments with tuberculin the phenomenon of 
hypersensitivity to a specific substance, he did not realize that he had 
stumbled on a new phenomenon In 1894 Flexner, Arloing and Courmont 
had observed the same phenomenon, but it was not until 1902 that the 
French physiologist, Charles Richet,^’® recognized its novelty and follow'ed 
his observ'ations to their logical conclusions 

Anaphylaxis Richet’s discovery was made when he attempted to im- 
munize dogs with toxins He injected 0 1 c c of a glycerine extract of the 
tentacles of actinana into dogs When, 22 days later, a second injection of 
the same amount was made, the dog was "in a feiv seconds extremely' ill, 
bieathing became difficult, and he was panting He could scarcely drag 
himself along, lay on his side, was seized with diarrhea, vomited blood, 
sensibility diminished, and he died in 25 minutes ” Richet then concluded 

* Received for publication May 12, 1945 

From tlie Department of Medicine, Bowman Grav School of Medicine of Wake Forest 
College, Winston-Salem, N C 


969 



970 


terry K AIKAWA 


that the fiist toxin injection not only caused no antitoxic immunity but 
produced an increase in the sensitivity to toxin which became evident after a 
certain incubation period The fiist toxin injection did not act “prophy- 
lactically” in these animals but, in contiast, as he termed it, “anaphylactical- 
ly” (without piotection) Richet also found that if the animal survived the 
second injection, it recoveied fioni its effects in a shorter time than after 
a first injection He stated that two diffeient substances were contained in 
the toxin — one conceined in establishing an immunity, the other producing 
a hypersensitiveness The sepaiate existence of these two substances has 
long been questioned 

ArtJnis Phenomenon In 1903 Aithus showed that non-toxic protein 
may also produce hypersensitiveness He obseived that rabbits did not react 
to a primaiy injection of horse serum, whether subcutaneous, intrapentoneal, 
or intravenous When labbits previously sensitized to horse seium, how- 
ever, were given an intiavenous injection of the serum, very severe symp- 
toms appeared almost immediately, which could lead to anaphylactic death 
in two to four minutes If the horse serum was injected subcutaneously at 
six day intervals, absorption of the serum took place after the first three 
injections After the fourth injection, howevei, local infiltration occurred 
and was followed by necrosis, sloughing and abscess formation This re- 
action Arthus described as “local anaphylaxis ” It is known today as the 
“Arthus phenomenon ” 

Serum Sickness Since Pasteur’s discoveiy that certain diseases are 
caused by infectious agents, attempts have been made to aid the body m 
combating the invading bacteria and accelerating the mechanism of im- 
munity Antitoxic and anti-bactenal sera obtained from other animal spe- 
cies have been used for this purpose Von Behring in 1894 introduced the 
treatment of diphtheria with antitoxic horse serum It was soon noticed 
that exanthem sometimes followed the injection of a therapeutic seium and 
was accompanied by a high fever and multiple painful joint swellings It 
was experimentally proved that these sequelae were not produced by the 
antitoxic content, but by something inherent in the horse serum itself, since 
the same symptoms were produced in non-diphthenfic persons by normal 
horse sei urn 

Up to this point all the observations had been lecorded without any at- 
tempt at interpretation Von Pirquet and Schick “ in 1905 were the first to 
analyze the condition critically They gave the name “serum disease” to 
the symptoms which follow the first injection of horse serum, usually in 
eight to 12 days This disease is characterized by fever, leukocytosis, an 
elevated sedimentation rate, edema, erythema and urticaria, arterial hypo- 
tony, swelling of the liver, spleen, and lymph nodes, swelling of the joints, 
muscular pain, albuminuria, enteritis, and, in lare cases, a local reaction at 
the site of injection, resembling the Arthus phenomenon Von Pirquet and 
, Schick explained the manifestations as follows Foreign serum acts on 
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man as an antigen Antibody, which develops in the organism as a result 
of the antigen, produces the symptoms upon union with the horse serum 
Serum sickness is, therefore, an in vivo antigen-antibody reaction whicli 
depends upon the appearance of the antibodies while horse serum still re- 
mains in the blood 

Von Pirquet and Schick also noted that reinjection of serum at some 
later date results in immediate and accelerated reactions, which plienomenon 
tliey called “allergy” (altered reactivity) At first the term was synony- 
mous with “anaphylaxis,” but Richet considered anaphylaxis only from the 
standpoint of hjpersensitiveness to foreign proteins, whereas von Pirquet 
111 his term “allergj^” included all reactions to foreign proteins and infectious 
agents and laid the gioundwork for our understanding of the relationship 
between allerg)' and immmiity 

Piopettics of Allergy Von Pirquet and Schick then extended their 
concept of altered reactivity* to include all infectious diseases and analyzed 
them from three standpoints (1) allergy according to time, (2) quantita- 
tive allerg)', and (3) qualitative allergy They reached the conclusion that 
in most of the infectious diseases which they studied the clinical reaction 
was not an immediate consequence of the infection, but was a more com- 
plicated phenomenon than the mere action of some microorganism or some 
other foreign substance on the tissues and that it involved the existence of 
a third factor — ^altered reactivity of the tissues of the host This third 
factor varied as to time, quality, and quantity They noted that with rela- 
' tion to time, reactions tended to occur m three groups 

In group I, the reaction appears after eight to 12 days In this group 
fall the spontaneous infectious diseases such as smallpox, measles, whooping 
cough, chickenpox and others, as well as artificial infections on the skin, 
as with vaccinia The same phenomenon is seen after injection of horse 
serum into man (serum sickness) 

The clinical manifestation of disease, these workers concluded, is not 
the only reaction belonging in this group The formation of certain anti- 
bodies and the appearance of a change m reactivity involve the same time 
element After intravenous injection of horse serum into a rabbit, precipi- 
tating antibodies are not present for eight to 12 days, following injection 
of foreign protein into a guinea pig, a state of hypersensitivity toward the 
protein appears within a similar mte^^a^ of time 

In group II, tlie reaction appears after three to seven days In tins group 
belong revaccinations done several years after the initial vaccination Wien 
an injection of horse serum in man or animal is followed, after a long 
mterv al, by another injection, the time of precipitin formation is shortened 
and the clinical manifestations appear sooner 

In group III, the reaction appears immediately This group comprises 
the anaphylactic reaction following a second injection of serum some weeks 
after the initial injection Within a few minutes urticaria, edema, and sigis 
of collapse appear 
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Theie weie also quantitative and qualitative diffeicnccs in^llie leaclion 
The intensity of leaction vaiied widely Fust infections with a small num- 
ber of microorganisms weic followed by a fai more intense leaction than 
the subsequent infections (aftei the development of immunity) On the 
other hand, if the injection was perfoimed a second time, the immediate 

reaction was of startling intensit}' (allergy) 

As for the differences in the quality of leaction, it was found that a 
second infection with tubeiculosis, for instance, leads to onl) a local inflam- 
mation instead of the geneialized effect of the first infection (inhibition of 
spread^) 

Two other phenomena were noted 

( 1 ) The change in reaction could be tiansniitted from one animal to 

aiiothei with serum (temporal y immunity due to passive transfer of anti- 
body) ^ 

( 2 ) If an animal which had acquired the propeity of immediate reac- 
tion was injected with a large amount of the material to which it is suscepti- 
ble, It was not able to react to subsequent injections for several days (rapid 
desensitization) 

Von Ptrquet's Concept of the Delete) ions Effects of Antibodies Von 
Pirquet explained the phenomena of serum sickness as follows The fiist 
episode of serum disease could not be due directly to an}' constituent of the 
injected serum, but to the fact that tlie animal took part m the reaction with 
the foimation of an antibody The piesence of this antibody Avould then 
lead to an immediate “m vivo” reaction on a second injection The reaction 
111 either case would lesult from a toxic compound formed by the combina- 
tion of the antibody with the hoise serum This explanation involved a 
new conception of an antibody Previously an antibody was considered a 
piotective substance, the action of which neutiahzed completely the antigen 
Von Pirquet’s hypothesis was that these other antibodies form a new toxic 
compound with the antigen The impoitant principle of this new conception 
lay 111 the suggestion that a disease might be due mdiiectly to an antibody 

Thus, according to Von Pirquet, serum disease is caused by the toxic 
compound foimed when antigen and antibody meet When the antibody 
aiises eight to 12 days after the first injection of serum, symptoms of general 
disease occur These symptoms aie due to toxic bodies formed by the break- 
down of the allergen through the antibody With the fiist injection, the 
horse serum was present first and antibody developed later Therefoie, 
symptoms were delayed With lemjection, the antibody is already present 
and the toxic body is foi med immediate!} Thus, an immediate reaction is 
elicited 

In rabbits, the manifestations of serum disease following the first injec- 
tion must be below the level of clinical obsei vation On reinjection, the im- 
mediate reaction is manifest as anaphylaxis If reinjection is delayed several 
months, the precipitin has probably disappeaied fiom the labbit’s blood 
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Ho^^ e^ er, with reinjection, antibodj appears as early as the sixth day This 
IS the “accelerated reaction,” for the production of antibodies 
, In man, if a reinjection of horse serum is performed shortly after the 
first injection, antibodies may still be present The serum then reacts first 
with the existing antibodies and the toxic substance thus produced causes 
an immediate reaction ' The excess of antigen, however, induces the forma- 
tion of moie antibodies m a period of four days The antibodies then de- 
stroy the remainder of the hoise serum, and the result is again a toxic reac- 
tion, an “acceleiated serum disease ” During that inteival in which antibody 
is absent, a repetition of the horse serum injection has no immediate effect 
because the serum finds no antibody to unite with it 

The infectious diseases differ from serum sickness in that the allergen 
IS not introduced directly in a maximum amount, but develops gradually 
during the incubation period Here again the breakdown of allergens gives 
rise to general symptoms Essentially, the thesis is that the antibody- 
antigen reactidn is a quantitative phenomenon with immunity resulting 
when the antibodj' concentration is below the level at which reaction produces 
clinical manifestation, and with hypersensitivity occurring when the antibody 
concentration is above this level 

Von Pirquet outlined his concept of allerg}' as follows 

Divisions of Allerg}' 

A Reactivit}- altered according to time (compared to a first reaction aftei 
' eight to 12 days) 

1 Early reaction (immediate reaction) within 24 hours, obtained b} 
intravenous injection and associated with general sj'mptoms 

2 Accelerated reaction (fourth to seventh day) 

B Reactivity altered according to quantity 

1 Reinfoiced reactivity (hypersensibihty, paradoxical reaction, ana- 
phylaxis) 

2 Lessened reactivity (hyposensibihty) 

3 Abolished reactivity (insensibility, immunity) 

C Reactivity altered 'according to quality (changes regarding color, micro- 
scopic observations) 

The observations of alteied reactivity and the antibody theory which 
resulted from these observations have led to the present-day explanation of 
immunity in a number of infectious diseases In vaccinia, smallpox, and 
other diseases the immunity is based not on an acquired insensibility to the 
virus, but on antibody formation and on the early reaction It has been 
shown that there exist tvo kinds of protection against such diseases One 
is due to antibodies still existing in the body vlnch has previously been 
infected The microorganism comes immediately into contact -with the 
antibody and is destrojed at the same tune forming vith the antibody a 
breakdown product u Inch acts as a toxin to the surrounding tissue Owing 
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to this immediate destiuction, the miciooigaiiism docs not develop suffi- 
ciently to give rise to geneial symptoms TJic othei kind of protection is of 
the type seen when a long period has elapsed between the fii st and the second 
infection The antibodies aie no longei piesent but the cells retain the prop- 
erty to form antibodies in a shortei time The mici oorganism, while not 
immediately destroyed, does not develop to the same degree as in an animal 
not previously infected, and the amount of toxin produced by the interaction 
of antibody and microorganism is comparatively small 

It must be lemembered that Von Pirquet’s hypotheses weie based on 
clinical studies and not on experimental evidence 

Nature of the Anhgen- Antibody Reaction Chaiacter of Antibody 
As late as 1926 antigens and antibodies were lecognized only by their 
actions It was not even ceitam that antibodies existed as material objects ^ 
Because the phenomenon of diemical equilibrium was not completely 
understood, Ehrlich and others invented artificial hypotheses to explain their 
observations m the field of immunology In 1926 Hartley discovered that 
specific precipitates contained both antigen and ajitibody The antibodies 
proved to be proteins 

In 1931 Zinsser^ wiote “It is generally assumed that antibodies cannot 
be separated from proteins and are usually contained in the pseudoglobuhn 
fraction , in some cases in the euglobuliii fractions of the sera ” 

In 1938 Heidelberger ® observed the chemical nature of antibodies and 
concluded that they aie modified serum globulins Von Pirquet, in 1911, 
had maintained the same view, although without expeiiniental evidence It 
was postulated that antibodies were formed fiom globulin intracellulaily 
The molecule of globulin was thought to be synthesized in stereochemical 
relationship to antigen and, when released, to exhibit specific affinities for this 
antigen 

Breinl and Haurowitz® suggested the tlieoiy of structural comph- 
mentariness of the antigen and its specific antibody that during the process 
of antibody formation, antigen entered into the mixtures of amino acids and 
peptides and induced new groupings Thus the formation of antibody was 
thought to represent the synthesis of a new kind of globulin in which the 
molecules arianged themselves m ways characteristic for eacli antigen As 
the antibodies pass into the circulation, the antigen remains beliind and 
continues to influence the formation of new antibody globulin until the 
antigenic component is destroyed or eliminated from the antibody- pi oducing 
cell 

Pauling^ advocated the concept that noimal globulin and antibody glo- 
bulin are essentially identical chemically but diffei structurally m stereo- 
isometnc arrangement The specific antibodies weie thought to be pro- 
duced “in vitro’' by I'earrangement of the polypeptide chains Pauling thus 
assumed that all antibody molecules contain the same polypeptide chains as 
do the molecules of normal globulin and differ from them only in the con- 
figuration of the chains In the foimation of specific antibodies to a foreign 
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substance, the chain folds into a configuration which is stable in the presence 
of the antigen Therefore, the animal has the ability to form specific anti- 
bodies for an unlimited number of antigens 

This theory was similar to Ehrhdi’s lock-and-key analogy It replaced 
Cannon’s theory ® tliat an antigen acts as a template for the manufacture of 
a specific enzyme, which then serves as a mold for the production of anti- 
body, 

Pauling and Campbell® produced antibodies “in vitro” from normah 
serum globulin by denaturation and renaturation in the presence of antigen 
The denaturation was accomplished by heat or by chemical action Thus, 
the antigen-antibody concept emerged from tlie realm of hypothesis and 
became a biocliemical fact 

Oiigm of Seimn Protein It was at first suggested that serum proteins 
may arise from certain cells in the circulation or in the bone marrow, or from 
tissue cells generally 

Sabin injected “marked antigen” (alum-precipitated dye-protein) into 
rabbits and saw it in macrophages Coincident with the disappearance of 
the dye protein from the cells and with the appearance of antibodies in the 
serum, she noticed a shedding of the surface films of the macrophages with- 
out damage to the cells She concluded “If this process of cytoplasmic 
shedding is a general property of globulin-producing cells, any sucli cell which 
can phagocj^ose antigen or allow its entrance into the cytoplasm may be a 
precursor of antibody Furthermore, a part of the antibody globulin may 
remain within the cell for long periods of time ” Landsteiner and Parker 
showed that connective tissue cells can form serum proteins 

This intracellular origin of globulin might explain why an immune reac- 
tion may occur in the absence of antibodies in the blood — a point of great 
importance m estabhslung the relationship between bacterial hypersensitivity 
and hypersensitivity of the anaphylactic type It may also help to explain 
allergic phenomena 

Thus It appears that the antibody-producing mechanism consists of a 
widely distributed system of cells, including macrophages, fibroblasts, and 
possibly even endothelial cells and to some extent epidermal cells, all of which 
are able to a greater oi less degree to syntliesize globulin These findings 
placed Von Pirquet’s conclusions from clinical observation on a firmer 
chemical basis 

Choi act ei of Antigen It has long been known that amino acids play a 
role in the specificity of antigens Landsteiner first introduced the concept 
of “hapten” — ^that portion of a complex antigen which determines its sero- 
logical specificity A hapten is capable of reacting with antibodies produced 
by whole antigen, but is itself unable to stimulate antibody formation 
Heidelberger ® states “It would non seem that nearly every species of bac- 
terium IS possessed of one or more specifically reactue polysaccharides, pla>- 
mg a definite and often a determining role m bacterial specificity These 
specific carbohydrates not only act as hapten but also piecipitate antibody 
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on combination with it This may be a function of their high molecular 
weight ” The role of lipoids as haptens still remains equivocal at the present 

Mechanism of Aniigeii-Antibody Iiitef action It has been thought that 
he antigen-antibody reaction was colloidal in natuie and, therefore, an ad- 
lorption phenomenon On this basis, howevei, not all the observed expeii- 
nental results could be explained Recently Heidelbeigcr ■* suggested that 
hese specific interactions could be simple chemical unions following the Mass 
Law of inorganic chemistiy His theory is that antigen and antibody may 
be multivalent with lespect to each other — ^tliat is, that the composition of 
the precipitate may vary according to the relative pioportions of the leactants 
In his experimental work he showed that if a small amount of type III 
pneumococcus polysaccliai ide (^) is added to a lelatively large amount of 
antibody (A), antibody is precipitated by antigen m the ratio of 180 1 As 
increasing amounts of (S) aie added in propoition to {A), this ratio de- 
creases, but all of the added is precipitated, leaving (A) in excess 
Finally as increasing amounts of (S) aie added the “equivalence point” is 
leached, at which a slight excess of (.S') lemains in solution At tins point 
there is also a small amount of (A) in solution If the amount of (S) is 
increased slightly, the traces of (A) in solution are pi ecipitated , as gieatei 
amounts are added, however, less and less pieclpitate is formed until finally 
no precipitation occurs 

At the equivalence point, the equilibrium may be expressed by the Mass 
Law 

mA) 

(SA) ~ 

The precipitation reaction between the antigen (S) and its antibody (A) ' 
thus does not seem to diffei m principle fiom a simple inoigamc precipitation 
A partial analogy to the mlnbition zone is seen m the leaction of AgCl which 
IS soluble in an excess of KCN 

Ag+ + CN-?=>AgCN 
AgCN + CN- Ag(CN)j- 

Heidelberger s concept is that, as in inorganic chemistiy, all the antigen- 
antibody reactions are i eversible The dissociation constant for each system 
would be different and would have to be determined experimentally 

Marrack agrees with Heidelberger concerning the polyvalence of the 
antigen-antibody reaction 

Pauling, Campbell and Pressman, in 1942,^® elaborated on the specific 
nature of the reactions between antigen molecules and antibody molecules 
They pointed out that in these reactions two atoms, instead of interacting 
stiongly with each other, as in the formation of oidinary chemical bonds, 
may intei act weaklj “The propci ties of the antigen-antibody system, espe- 
cially the reversibility of the complex foimation, are such as to indicate that 



HYPERSENSITIVITY AND RHEUMATIC FEVER I 


977 


the antigen-antibody atti action is due'to these weakei interactions and not 
to the formation of ordinary cliemical bonds ” The immunological property 
of greatest significance is the specificit}* of the combmmg power of anti- 
body foi the immunizing agent The forces of weak interaction between 
two molecules, such as the electronic van der Waals attraction, the hydrogen 
bond formation, and the interaction of electrically charged groups, are not 
specific However, specificity can arise m the interaction of laige mole- 
cules as a result of their shapes Two large molecules may have such spatial 
configurations that their surfaces cannot be brought into contact except at 
a few isolated points Howevei, if two molecules possess such configuia-s 
tions that the surface of one conforms closely to the surface of the othei, 
and if the electric chaiges are mutually attractive, they would attract each 
other \ ery strongl}' 

These autliors stated that the weight of evidence indicates tliat furthei 
combination of the initial antigen-antibody complexes to form a precipitate 
is a specific rathei than a nonspecific reaction and is due to continuation of 
the pi unary combination step to form a fiamework stiuctuie of alternate 
antigen and antibody molecules 

On the basis of this physico-chemical explanation, the old distinction be- 
tween chemical and physical forces has lost its meaning It is found that 
the forces operatne in surface phenomena are the same foices operative in 
chemicai reactions Therefoie, the disagreement between Ehrlich and 
Bordet conceinmg chemical bond or adsorption is settled in neithei's favor 

) Relation or Allergy to Immunity 

Von Pirquet was the first to point out that the antigen-antibody reaction 
could not only produce immunity but also cause toxic symptoms, as in serum 
sidniess On the basis of clinical eMdence, he considered immunity to be 
loss of reactivity He postulated the existence of three substances in the 
serum which could cause the allergic phenomena (cr) the sensitizing sub- 
stance or alleigen, (&) a substance whidi acts as a poison after reinjection 
(toxic substance), and (c) a substance which acts protectively and causes 
the phenon^enon of anti-anaphylaxis or anergy "It is a pnoi i probable that 
(fl), (&), and (c) are identical”® Rosenau and Andeison^' proved the 
identity of (a) and (6) in guinea pigs Doerr and Russ stated that “the 
sensitizing, toxic, and anti-anaph) lactic properties of the seium act quite 
identically on being heated and in fractional precipitation nith ammonium 
sulfate, the sensitizing and toxic pi operties are both contained in the globulin 
fraction of the seium ” 

Rich®® in 1941 made clinical and pathological diffeientiations between 
bacterial hjpei sensitivity and hypei sensitivity of the anaph} lactic or Arthus 
type In the tuberculin oi bacterial type of h} persensitivity ( 1 ) the reaction 
develops in hours, (2) the smooth muscles are not affected, and (3) there 
are no passive transfers In the anaphylactic tjpe, there was (1) an im- 
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mediate development of the local oi constitutional leaction, (2) the smooth 
muscles are thrown into spasmodic contiaction, (3) passive transfer is pos- 
sible, and (4) the sensitizing antibody is found m the blood stream There 
is also a difference in the mechanism of the tissue damage in the bacterial 
and the anaphylactic types of hypersensitivity In the foimei, the local 
tissue damage produced by the piotem is due m large pait to sensitization 
of the individual tissue cells, in the lattei, no geneialized hypei sensitization 
occurs, but vascular damage results from contact with the specific foreign 
protein Rich states “The stinounding tissue damage appears to be due 
^to interference with nutrition lesulting from the vasculai damage and from 
the clogging of the tissue spaces with hemoirhage and exudate ’’ 

Wolff -Eisner, in 1905,“ was the first to suggest that clinical allergy may 
be related to expeiimental anaphylaxis He pointed out the following 
fundamental similarities 

( 1 ) Both reactions occui in sensitive individuals 

(2) Both reactions are produced by substances with or without inherent 
toxicity 

(3) The degree of leaction m both cases depends upon the susceptibility 
of the individual and not upon the inherent toxicity oi the dose of the 
substance 

(4) The charactei of the reaction is related to the susceptibility of the 
individual and is not a specific propel ty of the provoking substance 

The differences, as pointed out by Wolff -Eisner, aie 

(1) Anaphylaxis is invariably dependent on a known pievious sensitiza- 
tion to an antigen, usually a protein Allergy appaiently can exist with- 
out recognizable initial sensitization and can be related to non-protein sub- 
stances 

(2) In anaphylaxis the sensitive state is lelatively temporary In allergy 
the sensitive state tends to persist throughout life 

(3) Anaphylaxis involves an antigen-antibody reaction, while allergy 
may or may not involve recognizable antibodies 

(4) An anaphylactic reaction may be followed by a state of complete 
refractoriness An allergic leaction may be followed by only a partial 
desensitization 

Dragstedt and Mead injected peptone solutions inti avenously into dogs 
and obtained reactions virtually indistinguishable from those occurring in 
acute anaphylactic shock The leactions weie accompanied by a libeiation 
of histamine In this case, no previous sensitization was necessary The 
sensitivity apparently occui red spontaneously and, so far as was known, did 
not depend on antibodies It seemed to last throughout life The injection 
of peptone was followed by a limited degiee of sensitization to the same 
peptone This sensitization differed fiom anaphylaxis in being less regularly 
produced, less complete, and of a shorter duration It showed a surprising 
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similarity to ceitam characteristics of allergic reactions listed as differentiat- 
ing the lattei fiom experimental anaphylaxis These experiments indicated 
the possibility that various substances may produce directly the same kind of 
cellular injuiy and after-effect as are produced by antigen acting through 
antibody reactions 

Although specific antibodies cannot be demonstrated m the blood stream 
of patients with bacterial hypersensitivity. Rich “ felt that this fact was not 
evidence against their role m the production of bacterial hypersensitivity 
He held that the effective poition of die antibody is intimately associated 
with the cells and diat theie is not enough excess antibody m the circulation 
to permit passive transfer The high degree of specificity of the reactions ^ 
also suggested the presence of antibodies 

Dragstedt"" noted that the anaphylactic leaction is cliaractenstic for the 
animal rather than foi the foreign substance He believed that diere is sub- 
stantial e\idence to show that the antibodies attached to fixed tissue cells are 
the ones most concerned in this reaction He considered the delay m the de- 
^ elopment of passive sensitization following the injection of antiserum to be 
the time interval necessary for the antibody to become attached to the fixed 
tissue cells and thus lender them sensitive He noted evidences that an 
abundance of free antibod), instead of favoring the occurrence of an ana- 
phylactic reaction, actually mterfeied with the reaction, presumably by 
binding the antigen before it i cached the sessile receptors within the fixed 
tissue cells 

Kulka studied the m vntro effects of antigen-antibody mixtures • on 
normal In mg excised tissues She placed a uterine horn m a bath containing 
antiserum alone oi a mixture of antiseium and a small amount of antigen 
The bath was drained in five minutes Addition then of antigen m increas- 
ing amounts caused uterine contractions Kulka concluded that the anti- 
body had become fixed to the tissue cells and then had reacted with the 
antigen 

Rich^® states that m bodies sensitized by injection, only the protein 
fraction is capable of eliciting the tuberculin type of reaction Hypersen- 
sitivity to the polysaccharides always leads to the anaphylactic type of sensi- 
tiMty However, injection of extracted proteins into the normal body leads 
to only the anaphylactic or Arthus tj^pe of reaction The conclusion drawn 
was that the true sensitizing antigen responsible for bacterial hypersensi- 
tivity has not yet been isolated from any bacterium 

Rdlc of Hypet sensitivity m the Pioductwn of Symptoms The S3mip- 
toms produced by infections are those of a hypersensitive reaction to in- 
nocuous, non-bacterial pioteins — fev^ei, malaise, aching joints and back 
headache, anorexia, prostration Rich felt that the hypersensitive state in- 
creases the degree of inflammation and the amount of tissue necrosis that a 
given number of bacteiia oi a given amount of protein will produce 

Role of Hypci sensitivity in Resistance to Infection It w'as once 
thought that hypersensitivity was responsible for the increased resistance 
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acquiiecl duimg infection This Mew was based on the beliefs that (1) an 
accelerated and exaggerated hypei sensitive leaction inhibits the spieacl of 
bacteria, and (2) hypei sensitivity and acquired resistance jiaiallel each 

other 

Rich^® pieseiits evidence to show that the spiead of bactciia is actually 
accelerated rather than retarded in the hypersensitive animal and that in no 
case does the hypei sensitive leaction piotect the animal from a fatal outcome 
In the immunized body, immediate immobilization of the bacteiia is ac- 
complished by the action of the antibody, which causes the bacteria to adhei e 
to each othei and to the tissues wheie they lodge Immobilization has no 
1 elation to hypei sensitivity Rich was able to separate immunity from 
hypei sensitivit)'^ by the piocess of passive tiansfei If the serum of animals 
hypei sensitive to and immune to pneumococci is injected intravenously into 
normal animals, /the immunity is transfeiied but the hypei sensitivity is not 
Cannon " agrees with Rich that antibodies can combine with the anti- 
genic substances in the blood and influence then surface properties so that 
they may adhei e to each other, to the phagocytes, oi to the tissues Cannon 
states that in the immune animal agglutination of the iinadei is the impor- 
tant eaily localizing phenomenon, but that phagocytosis seems to be the 
means by which the organisms ai e desti oyed “Pi ompt bactei lal localization 
in immune tissue is not caused by inflammation, but is due to primary in- 
teraction between the bactei la and the immune bodies ” 

Culbertson®® injected ciystalline egg albumin into the blood stream of 
immunized labbits and found that the lapid leinoval of albumin was ac- 
companied by a marked deciease m the piecipitin coi^tent of the blood His 
experiments showed that the circulating precipitin played the predominant 
lole in the elimination of crystalline egg albumin and that the fixed tissue 
precipitin functions “only when some of the antigen escapes union with the 
ciiculatmg piecipitin and reaches the’ fixed tissues ” 

Opie®‘ was of the opinion that the precipitins aie veiy impoitant in 
lestiicting the spread of a protein, aftei it has become toxic to the hypei - 
sensitive tissues, to moie vital oigans The efficiency of the localizing 
process varies directly with the concentration of the specific piecipitins in the 
circulating blood 

Culbertson stated that all of the evidence obtained indicates that tissue 
hypersensitiveness in an actively sensitized animal is dependent upon the 
foimation of antibody by the animal and that this is reflected by the presence 
of precipitin in the ’circulation The tissue sensitizing substance m an anti- 
serum appeals to be inseparable fiom the piecipitin and is probably identical 
with it 

Doeri and Russ showed the paiallelisni between precipitin strength of 
the serum and its sensitizing potentiality 

RiclH® states that there is no paiallehsm between immunity and hypei - 
sensitivih Immunity is somewhat inversely proportional to the intensity 
of the local allergic reaction 
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Angevine showed the lack of parallelism between immunity and hyper- 
sensitivity in hemolytic streptococcal infection The intracutaneous injec- 
tion of ai irulent streptococci produced a high degree of hypersensitivity with 
scant immunity, wdiereas the injection of a virulent strain produced tlie 
reverse condition 

Rich also states that there is no parallelism between the degree of hyper- 
sensitivity and the titer of protective antibodies This theory that the 
antigen wvhich stimulates the development of protective antibodies differs 
from that to wdiich the body deielops bacterial hypersensitivity is m agiee- 
ment wuth the view' of V on Pirquet 

According to Rich, it is possible to separate immunity from hypersensi- 
tivity by desensitization The hypersensitivity of immunized animals wanes 
with time, but immunity to infection remains intact Acquired resistance 
not only is independent of hypei sensitivity but can actually impede the de- 
velopment of hypersensitivity Yet, no one to date has produced hyper- 
sensitivity without producing immunity Obviously, therefore, confusion 
still exists regarding the relationship of immunity to hypersensitivity 

Cohen in 1943 summai ized this relationship from an allergist’s point 
of view' as follows 



Cohen defined immunity as a quantitative allergic state in w'hich the amount 
of tissue-damaging substances formed as a result of the antigen-antibodj 
leaction is too small to produce changes in the tissue Thus no signs oi 
sjTOptoms result Cohen postulated a latent period necessaiy for the de- 
velopment of antibodies and claimed that the tissue response was an allergic 
inflammation He concened of allergic reactions as being due to toxic < 
materials formed as a result of the iiitei action of antigen, antibodj, and 
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tissue cells According to Ins conceptions, the degiec of leaction depends 
on the amount of toxic matciial formed, and this is determined by the 
quantitative lelationsliip between antigen and antibody Since in most in- 
fections the antigen is the source of the toxic matciial, the histologic type of 
reaction is generally specific for the infecting organism, and the degree of 
leaction dependent on the amount of organism piesent from which the 
toxic material can be fiee Immunity thus is thought of as a subdivision 
' of allergy in which the intei action of antigen and antibody releases too little 
toxic material to pioduce a reaction 

The difference between allergy resulting from infections and the so-called 
experimental and clinical alleigies lies in the nature of the toxic substance 
which induces the reaction In the infections, the toxic material is formed 
in large part from the antigen, which determines the type of local and general 
reaction characteristic of the specific disease In the experimental and 
clinical allergies, the toxic substance released by the interaction of foreign 
proteins with their specific antibodies is the same, no mattei how dissimilai 
the antigens may be This fact accounts for the identity of the clinical 
symptoms and of the pathologic lesions The common substance formed 
under these circumstances could arise only fioni the tissues The reaction 
might be called “body specific” m distinction to the reactions occurring in 
the infections, which aie “antigen specific” Theie is considerable evidence 
that the toxic substances giving rise to body-specific types of leactions are 
identical with the H substance described by Sir Thomas Lewis 

The tissue cells are apparently not hypersensitive to ordinary amounts 
of the H substances oi of histamine In individuals with so-called clinical 
allergy, they are hypei sensitive only because they are exposed to a large 
amount of H substance produced as a result of the antigen-antibody union 
It is known that in passive transfer 'experiments normal skin reacts in an 
entirely comparable mannei to similar amounts of H substances 

Von Pirquet first postulated that the reaction of antigen and antibody 
formed a hypothetical toxic substance which caused clinical manifestation 
Many have thought that the H substance oi histamine is the toxic agent re- 
leased by damaged tissue cells and is the cause of the reactions 

Assuming, as Dragstedt did,’"'* that the antigen-antibody union in the 
anaphylactic reaction is intracellular and, as Rich did, that the same mecha- 
nism occurs in bacterial hypersensitivity, there is still no satisfactory ex- 
planation for the mechanism by which the antigen-antibody reaction pio- 
duces these phenomena Numerous experiments have indicated that physio- 
logically active substances iiOimally present in the various tissue cells may 
be liberated by the injury to tissue cells caused in some unknown way by 
the antigen-antibody reaction 

Dragstedt and Mead”’"® tested the blood of anaphylactic dogs foi 
histamine Histamine activity was found regularly whenevei an appreciable 
anaphylactic reaction occurred By comparing the rate of disappearance of 
histamine activity from the blood of anaphylactic dogs to the rate of disap- 
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peaiance of injected histamine, they were able to ascertain how much hista- 
mine was elaborated m the anaphylactic reaction They concluded that the 
vascular phenomena observed in anaphylactic dogs were completely account- 
able by the amount of histamine released Other investigators have con- 
firmed this conclusion 

Tissues of sensitized guinea pigs have been shown to liberate histamine 
when antigen is added to the perfusion fluid, thus demonstrating the direct 
action of the antigen in the absence of a central, reflex, or nervous reaction 

In rabbits, it was found that blood histamine was decreased during 
anaphylaxis, an observation which at first seemed contradictory It was 
later shown, however, that there was a shift of histamine from the cor- 
puscular elements to the plasma. The amount of histamine thus liberated 
from the cells was calculated to be enough to explain the symptoms in 
rabbits 

There is also evidence to show that liberation of heparin and possibly 
choline from the tissue also occurs in anaphylaxis The cardinal symptoms 
of anaphylaxis could thus be explained as being due to an autointoxication 
by phj'siologically active substances normally resident m various tissue cells 
and liberated from them by some diange m cellular permeability brought 
about by tlie antigen-antibody reaction Dragstedt^® showed that either 
the fixed tissue or the blood cells could be involved 


HYPERSENSITIVITY AND RHEUMATIC FEVER. 
PART II. RELATION OF RHEUMATIC 
FEVER TO HYPERSENSITIVITY ** 

By Jerry K Aikawa, M D , VVwston-Salem, Noi th Carolina 

Clinical and Pathological Evidences 

As early as 1886 Haig-Brown obsen^ed that an incubation period pre- 
cedes tlie development of acute rheumatism following a pharyngeal infection 
This period is comparable to that which precedes the development of serum 
sickness following the administration of serum 

Derick, Hitchcoclc and Swift,"’ in 1928, reported that the administration 
of acetylsahcyhc acid prevents the arthritis of serum sickness, but does not 
relieve the other symptoms and signs of the disease, as it does in rheumatic 
fever The serum of patients treated prophylactically witli this drug failed 
to precipitate horse serum Untreated patients had a marked rise in pre- 
cipitins in the circulation simultaneous with the occurrence of serum sickness 
These obser\ers wrote “Circulating antibodies in the serum are kept to a low 

*Rccci\ed for publication August 6, 1945 

From the Department of Internal Medicine, Bomiian Grav School of Medicine of Wake 
Forest College, Winston-Salcm, North Carolina 
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concentiation by antirheuinatic clings and the developmenl of symptoms is 
inhibited" They suggested that the inhibitoiy action of salicylates on 
serum sickness may be due to their effect on the formation of antibody 

These investigatois thought that the urticaiia which occurs m serum 
sickness resulted from active sensitization of the skin and could not be pre- 
vented by aspirin because it does not desensitize the skin The arthritis, on 
the othei hand, was thought to be due to a passive sensitization of the joints, 
which did not occur until the circulating antibodies reached a high level 
In 1925 Swift leported that the distiessing aithritic symptoms of rheu- 
matic fever are easily controlled by salicylates Indeed, this fact has been 
lecognized empirically since 1876 The exudative featuies aie less promi- 
nent in patients undei the full influence of salicylates than in those who do 
not receive the drug 

For a long time a close connection between the hemolytic streptococcus 
and rheumatic fever has been suspected, but the etiology of rheumatic fever 
IS not as yet known Swift in 1940 suggested that the tissues of a rheu- 
matic patient leact in a peculiar manner to bacterial infection ' - He stated 
that a paitial immunity to the hemolytic streptococcus would explain the 
fact that the mici oorganisms retain only a low-grade in itative capacity m the 
tissues, and that a reactive stage of the tissues, or hyperergy, would account 
for the exaggeiated response to a veiy small stimulus 

Recently, Arnold Rich and his cowoikers have published 

rather convincing clinical and pathological evidence linking serum sickness, 
rheumatic fever and periarteritis nodosa Repoits on the pathologic picture 
of serum sickness were scanty until the intioduction of sulfonamide therapy 
Prior to this period, antisera were used chiefly against tlie meningococcus and ^ 
the pneumococcus The patients eithei died too soon to develop sertftn 
sickness or got well With sulfonamide and serum therapy, the patient 
usually lives long enough to develop serum sickness 

To be sure, there had been scattered reports on seium sickness piior to 
the sulfonamide era In 1929 Klinge found that sensitization of rabbits 
with horse serum produced fibrinoid swelling and lesions suggestive of rheu- 
matic fevei Claik and Kaplan,®* m 1937, noted similarity between the 
clinical manifestations of seuim sickness and those of rheumatic fever 
They described endocardial, arterial ^nd othei mesenchymal lesions asso- 
ciated with serum disease in man and characterized by fragmentation of 
. collagen with cellular infiltration Since these observations had not been 
made in seruni-tieated patients who showed no clinical evidences of hyper- 
sensitivity, and since preliminary sensitization is necessary for elicitation 
of these lesions in animals, Claik and Kaplan suggested that these alteia- 
lions represented a hyperergic reaction due to foreign serum 

Fox and Jones, in 1944, injected rabbits with two or three large doses 
of horse serum intravenously oi intraperitoneally A subsequent small dose 
uas given intravenously and the tissues were studied Twenty of the 30 
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rabbits showed significant lesions, mostly m the heart, but also in the hvei , 
lung, testis, kidney and mesentery The cardiac lesions consisted of vas- 
cular and pernascular changes in the smaller branches of the coronary' 
arteries Eosinophilic infiltra'tion of tlie myocardium, hyperplasia of the 
intima, and fibrinoid degeneration of the intima and media were present 
In some instances, the lesions resembled “rheumatic arteritis ” The ana- 
phylactic symptoms had no relation to the development of tlie vascular 
lesions 

Rich studied tissues from five patients who shortly before death had 
anaphylactic reactions following tlie injection of foreign serum He found 
vascular lesions similar to those of periarteritis nodosa — necrosis, fibrinoid 
alteration, and hyahnization of the media of the affected arteries, together 
with perivascular infiltration of the entiie wall with mononuclear and poly- 
morphonuclear leukocj'tes Eosinophiha was noted in some cases, and 
perivascular hemorrhages were seen occasionally 

There were indications that some relationship existed between the 
hypersensitivity reactions and the \ascular lesions Three cases showed 
infiltration of the myocardium with mononuclear, polymorphonuclear, and 
eosinophilic leukocytes, such as was first described by Clark and Kaplan 
These findings suggested that vascular lesions of this type could be the re- 
sult of tlie anaphylactic reaction which is responsible for serum sickness 

It must be stressed that Rich was dealing with hypersensitivity of the 
anaphylactic type, as opposed to the tuberculin type Most previous studies 
on the relation of hypersensitivity to bacterial infections had been con- 
cerned with the tuberculin type of reaction, which is manifested in skin tests 
by a delayed and prolonged inflammatory reaction to the injection of specific 
protein of the microorganism, as contrasted with the prompt and evanescent 
wheal and erythema of the anaphylactic local reaction Rich states that 
anaphylactic hypersensitivity to bacterial constituents may develop during 
infection 

Experimental evidence showed that vascular lesions of the type resulting 
from anaphylaxis are seen in the Arthus type of local hypersensitivity 
Therefore, Rich suggested tliat periarteritis nodosa could be a manifestation 
of the anaphylactic reaction to foreign piotein Different sensitizing anti- 
gens could be responsible for the development of the vascular lesions in 
different persons It was not impiobable that bacterial antigens were con- 
cerned 111 some cases Rich folloived his first article with a report of a 
case in which a biopsj specimen was taken from the sciotal sac before opera- 
tion At operation another biopsy w'as taken The patient was then given 
sulfonamide, and seven days later had a leaction wath a rise in temperature 
and conjunctivitis Tissue taken from the scrotum at autopsy nine days 
following the hypersensitive reaction showed lesions characteristic of peri- 
arteritis nodosa, although the two previous biopsy specimens did not This 

was further evidence of the role played bj hypersensitivitj in periarteritis 
nodosa 
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Rich and Gregory ““ then attempted to determine the relationship of 
hypersensitivity and periaiteritis nodosa experimentally, eliminating the 
complicating factor of infection and the possibility of coincidence, which 
were previously present Using male albino rabbits, they injected intra- 
venously 10 c c of sterile horse serum without preservative per kilogram of 
body weight In five to eight days, nine out of 23 animals had flushing and 
fever, said to be a characteristic hypersensitive response in rabbits Twelve 
days after the first injection of serum, all of the 23 animals were skin- 
tested and found to be hypersensitive The skin reactions were of the 
prompt anaphylactic type Typical Arthus reactions were observed and in 
some cases areas of hemorrhage and necrosis developed When, on the 
seventeenth day, 1 cc of horse serum was injected intravenously, some 
animals died of anaphylactic shock, wheieas others survived without apparent 
symptoms 

Histological specimens from the animals which died showed "beautiful 
arterial lesions typical of periarteritis nodosa ” Every stage of the process 
was found The simplest lesion was edema of the media which spread the 
muscle fibers apait In some animals the lesions had progressed to necrosis 

This demonstration that periarteritis nodosa is a manifestation of ana- 
phylactic hypersensitivity seemed to the investigatoi s to be in line with the 
known fact that the blood vessels are susceptible to anaphylactic injury In- 
deed, the anaphylactic wheal is a result of capillary damage, and the hemor- 
rhage occurimg at the site of injection m the Arthus phenomenon is clear 
evidence of marked vasculai injury Rich and Gregory felt it most probable 
that the damage to the media of the arteries seen in periarteritis lesults from 
damage to the endothelium of the intima, which is analogous to the capillary 
endothelial damage occurring m local anaphylactic reactions Periarteritis 
could then be "hives” of the blood vessels Rich and Giegory did not study 
the animals immunologically , therefore, the precipitin titers were not fol- 
lowed 

Smith, Zeek and McGuire,®” while studying hypertension in dogs and 
rats, noted the occurrence of periarteritis nodosa in animals which had in- 
fection at the operative site The lesions M’^ere not found in animals without 
infection 

Wilens and Sproul found periarteritis nodosa m 10 per cent of the 
oldei experimental rats which had had frequent chronic infections 

In the course of the studies described above, Rich and Gregory 
noted that the lesions in the hearts of the experimental animals bore striking 
resemblance to those of rheumatic carditis The characteristic cardiac 
lesions of rheumatic fever are ( 1 ) focal alterations in the collagen of the 
connective tissue, (2) the presence of Aschoff bodies, (3) focal and diffuse 
inflammatory^ lesions, (4) focal alterations m the cardiac muscle, and (5) 
verrucous valvular vegetations The focal collagen alterations consist in 
separation of the fibers by edema, with swelling and finally degeneration of 
the individual fibers These lesions were present in the hearts of the animals 
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which died of experimentally induced serum sickness There were some 
collections of cells in the hearts of experimental animals resembling Aschoff 
bodies The non-specific inflammatory lesions also were present Focal in- 
flammatory lesions which in many important respects were strikingly similar 
to those of rheumatic carditis lAere present m the myocardial connective 
tissue, the mural endocardium, and the heart valves 

Rich and Gregory®® cited the following facts consistent with the view 
that the lesions of rheumatic fever may be due to the anaphylactic t 3 ^e of 
hypersensitivity 

A A fundamental manifestation of rheumatic lesions is focal injury 
to the connective tissue, characterized by edema and degeneration of the 
collagen, fibrils In local anaphjdactic reactions also these alterations in con- 
nective tissue are primary and chaiacteristic effects 

B During acute attacks of rheumatic fever, there often occur inflam- 
matory necrotic arterial lesions (the so-called rheumatic arteritis) which re- 
semble closely the vascular alterations of periarteritis nodosa Focal or dif- 
fuse carditis sometimes occurs in association with periarteritis nodosa 
Lamb described joint pains m 39 per cent of the 40 cases of periarteritis 
nodosa that he revien ed These joint pains were described as often being 
quite severe, “usually involving more than one joint, and behaving very 
much like acute rheumatic fever ” Rich suggests that anaphylactic reactions 
may produce periarteritis nodosa m some individuals and cardiac lesions 
of the rheumatic type in others The site at which anaphylactic reactions 
produce their effects when the sensitized body is exposed to the specific 
antigen seems to depend on individual predisposition The factors govern- 
ing this predisposition are still unknown today 

C With the more fulminant form of rheumatic fever, skin lesions 
of the anaphylactic type which are familiar in serum sickness (urticaria and 
erythema) may occur Coburn reported skin lesions of this type m 22 4 
per cent of 162 carefully studied cases Holt and McIntosh *- write “Un- 
less this occurs as a manifestation of serum disease, it is nearly alwaj's 
rheumatic m origin ” 

D Purpura is a recognized manifestation of acute rheumatic fever, 
it IS also a recognized manifestation of anaphylactic hypersensitivity, oc- 
curring occasionally during serum sickness 

E Tissue eosinophilia, a hall-mark of local anaphylactic conditions, 
appears to be more frequent in acute rheumatic carditis than is ordinarily 
appreciated It is found only in ^ ery active acute cases or m acute exacerba- 
tions of chionic cases The eosinophiles disappear from the tissue long be- 
fore Aschoff bodies are formed 

F Acute rheumatic fever and the anaphylactic reaction of serum sick- 
ness ha^e the following features in common (1) fever, (2) arterial 
lesions of tlie tj'pe occurring in periarteritis nodosa, (3) anaphylactic 
cutaneous lesions, (4) arthritis, (5) similar cardiac lesions Patients with 
serum sickness rarely die , for this reason, there are very few reports on the 
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pathologic lesions of the heait in such cases Theie aic scattered leports in 
the literature indicating that seuim sickness may cause both organic and 
functional cardiac damage Some observers have leported the development 
of cardiac airhythmia during serum sickness and a muffled first sound com- 
parable to that which one ma}' observe duiing the course of acute articular 

rheumatism 

G The focal chaiacter of Aschoff bodies is not inconsistent with a 
generalized anaphylactic hypei sensitivity Uiticaiia and periarteritis nodosa 
are both focal lesions 

H Boots and Swift showed that the synovial exudate resulting from 
the arthritis of sei urn sickness is microscopically indistinguishable from that 
occuinng in the joints of patients with rheumatic fever 

I Transient paiesis is well known to occur duiing chorea associated 
with rheumatic fever Transient paresis developing during serum sickness 
has also been lepoited in the liteiature The paresis is thought to be due 
to vascular changes 

J Finally, the anaphylactic arthralgia of seium sickness is relieved by 
salicylate 

In a latei communication Rich and Giegoiy lepoited that the pulmo- 
nary lesions of iheumatic fevei are basically identical with those resulting 
from anaphylactic hypersensitivity Peculiar pulmonaiy lesions associated 
with some cases of rheumatic fever had previously been described The 
primary alteration was focal damage of the alveolar capillaries In their 
mildest form, the lesions were manifested only as exudates of fluid into the 
adjacent alveolar spaces with some leukocytic infiltration In more severe 
cases focal neciosis of the capillary endothelium occurred Other writers 
had described the same peculiar focal pulmonary lesions m patients under 
treatment with sulfathiazole , these were shown to be due to hypersensitivity 
Histologic comparison of the lesions resulting from the two causes 
1 evealed them to be basically identical The explanation advanced was that 
aicas of pulmonary edema which lesulted fiom the pulmonaiy congestion 
uerc piesent in the iheumatic cases, permitting the passage of antigen and 
antibody thiough the pulmonary capillaiy endothelium and thus pioviding 
an opportunity for anaphylactic reaction to occur in the lung This capil- 
lary damage, varying from increased permeability without exudation of 
fluid to necrosis of the endothelium, hemorrhage, or thrombosis, is the 
characteristic local anaphylactic effect which occurs wherever the sensitizing 
antigen and its antibody meet m vascular tissues Rich and Giegory con- 
cluded that iheumatic pneumonitis is merely the result of focal anaphylactic 
capillary damage to the lung It may represent the pulmonaiy analogue of 
the urticaria, erythema, and purpura which occur in rheumatic fever and in 
a wide vaiiety of anaphylactic conditions 

Lichtwitz, in his recent monograph on iheumatic fever, states that 
rheumatic fevei is a non-infectious disease It is not caused by a specific 
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microorganism or virus, but by a sensitization to antigens, protein in nature, 
which in most cases are products of microorganisms These microorgan- 
isms may be either pathogenic or non-pathogemc But the clinical simi- 
larity of serum sickness to a certain t3pe of rheumatic fever would seem 
to indicate that such sensitizing antigens may also arise in response to 
foreign proteins that are not of microbic origin ” 

Lichtwitz states that rheumatic fever strikes at tissues of mesenchymal 
origin, but that the entire mesench}me is rarely affected “Characteristi- 
cally, the morbid agent selects for its attack the fibrous tissue and vascular 
s} stem of an organ such as the heart or a number of structures of the same 
kind The reason why certain organs or stiuctures are commonly attacked, 
vhile others are usually spared or protected, is not yet undei stood 

“No matter v here the rheumatic lesion occurs, fundamentally its nature 
IS the same It starts with a swelling of the base substance of the connective 
tissue This swelling may clear up or the process may go on to produce 
degenerative changes At first, the degeneration is ‘fibrinoid’ in character, 
later, as it progresses, wax-like, stronglj' refractor}^ masses appear At 
this stage, reversibility is no longer possible These necrotic masses may 
persist, or the defense mechanism mobilizes, surrounding and u ailing oft 
these masses, stimulating the proliferation of the fixed tissue cells and pro- 
ducing giant cells In othei uoids, there is an mflammator} reaction against 
the necrotizing factor and its effect 

“A striking fact about the structuial changes in rheumatic fever is 
their tendency to bilateral symmetry This bilateral symmetry indicates 
that the central nervous system influences the development of the rheumatic 
lesion 

“Microorganisms produce specific proteins called antigens, uhich stimu- 
late the cells of the imaded host to mobilize for defense Until the defense 
is adequate, the invasion advances, and the disease rages When the defense 
grows strong enough to overcome the invasion, the disease subsides and 
immunization and healing occur Especially if the struggle is protracted, 
the victim is apt to become abnormally sensitized to the antigen of the 
invader In such a case, the acute disease of invasion tends to become the 
chronic disease of defense ” Lichtwitz feels that the immune reaction is 
preceded by a phase of increased sensitivity 

Susceptibility, immunity and sensitization all depend especially upon the 
activities of the cells of the reticulo-endothehal system In the malaria of 
birds, the cells of this system seem to increase in number, to de\elop greater 
phagocytic activity, and to change their specific response to antigens WHien 
this change results m a lowered sensibility to the antigen, an active im- 
munity has been attained 

Under antigen stimulation the receptors multiply If more are pro- 
duced than the cell requires, the suiplus receptors make their way into the 
blood, wdiere they act as specific antibodies, endown'ng the serum wnth the 
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power to confer passive immunity, which may be measuied in terms of 
precipitins, agglutinins, and analogous substances 

“By some such process both humoral and cellular immunity normally 
develop However, the development may miscany in two ways (1) the 
cell may fail to sever its vital connection with the antigen-occupied receptors , 
and (2) the cell may fail to cast off the surplus leceptors, and they may re- 
main as integral and abnormally specialized units of the protoplasm of the 
affected cell When the immunizing process thus miscai i les, the susceptibil- 
ity of the cell to the antigen and the potency of the antigen’s effect on the cell 
may be dangerously enhanced ” ** 

The reproduction and release of specific leceptois, togethei with the cell’s 
failure to sever its vital connection with the antigen-occupied receptors, re- 
sult m free antibodies in the blood, with a corresponding degree of humoral 
immunity occuirmg simultaneously with cellular sensitization The titer of 
immune bodies such as piecipitins and agglutinins is not a constant index 
of the activity of a disease, evidently it is the cellular lather than the humoral 
immunity which is of piimary importance There is no way today of ana- 
lyzing the processes of cellular immunity Lichtwitz states “Allergic 
sensitization is immunization arrested at a dangerous stage of imperfection 
No matter what then biochemical mechanism may actually be, sensitization 
and immunization aie unquestionably cellulai function ” 

Immunological Evidences 

In 1903 Hambuiger and Moro'*® noted the formation of piecipitin fol- 
lowing the injection of horse serum into human beings and suggested the 
relation between the development of serum sickness and the appearance of 
precipitins in the circulation Franciom m 1908 noted that serum sickness 
111 men is accompanied by a diminution in the circulating complement 

Mackenzie and Leake, in 1921, studied the time relation involved in 
the disappearance of the precipitinogen, the appeal aiice of the precipitin, and 
the development of serum sickness They showed that the onset of symp- 
toms IS accompanied by the appeal ance of circulating precipitin (antibody), 
and the subsidence of symptoms by the disappeai ance of precipitin from the 
blood stream In patients who fail to develop seium sickness, the precipi- 
tinogens in the circulation persist and precipitin does not appear These 
observations supported the concept that serum disease is an antigen-antibody 
reaction These two investigators found marked individual variations in 
leactions to the administration of foreign serum They explained the le- 
actions desci ibed above as follows The foieign serum unites with the tissue 
cells, causing the production of antibodies Inti acellular union of antigen 
and antibody gives rise to symptoms After a while, the antibodies are 
produced in excess and cease to be intracellular Therefore, for a time, both 
antigen and antibody ai e in circulation The good precipitin formers have 
the seveie serum reactions 
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Karehtz and Glorig^® produced passive sensitization with the antibody 
to horse serum contained in the serum of patients convalescing from serum 
sickness 

Perry, “ m 1939, noted the suppression of rheumatic fever by salicylates 
and associated this with their effect on antibody Boisvert®® found that 
111 rheumatic cliildren a high antistreptolysin titer persisted over an unusually 
long period, and suggested that there was a stimulus for antibody production 
m rheumatic fever 

Coburn and Pauli studied epidemic infections by pathogenic agents 
in a well controlled group of 30 rheumatic subjects Many of the children 
carried a strain of hemolytic streptococcus in the throat flora, but the organ- 
ism produced no detectable toxin and was not associated with respiratory 
disease Four patients had chicken pox during the winter months None 
developed theumatic recrudescences, and the antistreptolysin titer remained 
constant During a severe epidemic of influenza, all but six of tlie children 
were ill uith the disease The filtiable nrus responsible for the outbreak 
was recovered This agent, however, did not activate the rheumatic process 
Those children who had influenza alone had no rise m the antistreptolj’sin 
titei Two of the patients with coincident influenza and hemolytic strepto- 
coccal pharynigitis developed fulminating iheumatic attacks, and one of 
them died The clinical manifestations developed simultaneously with a 
sharp rise m antistreptolysin titer 

The influenza epidemic was followed within a month by a wholesale 
infection with a strain of hemolytic streptococcus which was culturally, bio- 
cliemically, and serologically different from that of the carrier strain and was 
found to be a good skin toxin producer Of the 17 rheumatic individuals 
infected witli this strain of streptococcus, 14 developed acute rheumatism 
In these 14 cases, there was a rise m the antistreptolysin titer coincident 
with the onset of rheumatic sjonptoms Four of these patients had not been 
involved m the influenza epidemic 

Coburn claims that there are three distinct clinical phases in the evolu- 
tion of the rheumatic attack 

1 Acute respiratory infection (usually lasting not more than three 
days) 

2 Afebrile asymptomatic period (14 days) 

3 Phase of acute rheumatism (one or more cycles of activity lasting 
10 to 14 days and separated by periods of remission lasting seven to 10 
days) 

Coburn felt that phase two Avas crucial m the genesis of the rheumatic 
actiA-ity The only abnormality found in tins sjmptom-free period Avas a 
diminution of serum complement The Wei returned to normal Avith re- 
covery from rheumatic feA^er Decreases in serum complement are knoAA'ii 
to occur Avhen there are present in the circulation both an antigen and its anti- 
body, Avith the former in excess If antigen be present in excess, then its 
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antibody should be piesent in excess shortly after leturn of the complement 
to normal This could possibly occur in phase three. Cobuin and Pauli 
showed expel imentally that precipitation occurs only between phase two 
seium (presumably containing an excess of antigen) and phase three serum 
(presumably containing an excess of antibody) It was thought that the 
antigen was not present with the acute pharyngitis but developed in phase 
two A precipitin was found in phase three serum which reacted with 
antigen present in homologous serum just before the onset of the attack 
The antigen concentration was maximal just before the onset of the rheu- 
matic symptoms and disappeared within three days theieafter Precipitin 
appealed during the peak of the rheumatic cycle and disappeared with its sub- 
sidence The most intense reaction occuired between phase two and phase 
till ee sera from the severest cases 

In uncomplicated streptococcal infections without rheumatism, no pre- 
cipitin reactions occurred In patients who had had a polycyclic course, 
serum taken at the height of the second cycle contained good precipitin for 
phase two antigen The precipitin disappeaied fiom the seium during 
periods of remission between the cycles of activity Serum taken during the 
remissions was tested with serum taken during the second cycle and known 
to contain antibodies Piecipitation occurred, showing the piesence of anti- 
gen during the remissions Phase two antigen and remission antigen were 
shown to be identical as to reactivity 

Coburn and Pauli also noted that cross reactions between patients are 
possible, that is, that the reactions are not patient-specific but will occur be- 
tween the sera of any two rheumatic patients, provided such sera lepresent 
appropriate stages of the disease The investigators then showed that the 
precipitin reaction is disease-specific It does not occur when either the 
antigen or the antibody is replaced by serum from patients with other acute 
febrile diseases They noted that neither the fever nor the rapid sedimenta- 
tion rale in rheumatic fever paralleled the occurrence of the precipitin 
reaction 


Role or Salicylates in Rheumatic Fever 

Swift, 111 1922, experimentally studied the effect of salicyl on the strep- 
tococcal immune bodies He determined the effect of daily doses of sodium 
salicylate by mouth on the development of immunity m rabbits which had 
received intravenous injections of Streptococcus vindaiis Some of these 
injections contained living organisms, others were in the form of vaccines 
Washed sheep led cells were used in the control experiment As compared 
with the control animals, the salicylate-treated rabbits showed a depression 
of agglutinin, hemolysin, and complement-fixing antibodies The intra- 
venous injection of antigen previously treated in vitro with sodium salicylate 
resulted m a lower antibody curve than that seen in the rabbits receiving un- 
treated antigen intravenously and salicylates by mouth The depressant 
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action of sodium salicylate on antibody formation was felt to be due partly 
to some diiect action on the antigen and partly peihaps to a decreased ab- 
sorption rate in the sahcyhzed animals Swift suggested that the beneficial 
effects of salicylates in rheumatic fever piobably could not be attributed to an 
increased production of circulating immune bodies This view is compatible 
with the present idea that salic} lates tend to suppi ess excess antibody forma- 
tion 

Hanzlik noted that salicylates weie bound to some extent by the blood 
proteins, the degiee varying with the condition of the body 

Derick, Hitchcock, and Swift m 1928 noted that the serum of patients 
treated prophylactically with acetylsalicyhc acid failed to precipitate horse 
serum 

Coburn and Moore®' leported that the administration of salicylate to 
rheumatic subjects during respiratory infections with hemolytic strepto- 
coccus and foi two weeks after such infections prevented the development 
of the rheumatic attack or suppressed it below the clinical level Of 47 
young rheumatic subjects who received piophylactic doses of sodium sali- 
cylate, onty one had rheumatic fever following an attack of hemolytic strep- 
tococcus pharyngitis Of 139 untreated cases, 82 escaped and 57 developed 
rheumatic fe\er These statistics prove that the failure of rheumatic sub- 
jects to develop attacks following streptococcal pharyngitis was i elated to tlie 
salicylate prophylaxis 

Coburn and Kapp studied the m vitro effect of salicylates on the pre- 
cipitation of antigen with antibody Sodium salicylate added to a system 
containing ciystalhne egg albumin and its antibody inhibited the formation 
of precipitate, the degiee of inhibition being related to the concentration of 
salicylate and to the antigen-antibody ratio The immune system became 
progressively less sensitive to the action of salicylate as the excess of anti- 
body became larger Formed precipitate was partly dissolved when it was 
resuspended in the presence of salicydate The salicylate effect on the im- 
mune piecipitate was reversible The action of salicylates in vno is not 
known to date 

On the basis of this expei imental evidence, Cobui n ti eated rheumatic 
subjects with large doses of salicylates It must be remembered that sali- 
cylates do not alter the capacity of the bacterial agent to elaborate antigen 
Moreover, they exert no action on the infectious agent It was hoped, hou - 
ever, that alteration of the abnormal antibody response would decrease the 
severit} of the inflammation of the vascular tissue, thus pre\ eiiting disabling 
heart disease 

Coburn mentioned the recent uoik of Lutwak-Mann,®” who found that 
salicylates depiessed the respiration of the liver and the kidney cortex in rats 
“Pi oof tliat piofound changes in metabolism are provoked b) the injection 
of salicjlate is provided by the change in the composition of the reducing 
substance in the tissues The disappearance soon after salicjlate injection 
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of nearly all the liver glycogen and its full lestoiation 24 hours later clearly 
indicates an effect on several as yet unidentified enzymic processes 

Abbassy, Hill, and Harris®^ found that following the administration of 
laige doses of ascoibic acid, patients with iheumatic arthritis excieted much 
less of the acid than did normal subjects It is possible that m rheumatic 
disease, the metabolism of the reducing substance is affected in some hitherto 
unlmown way, and that the beneficent effect of salicylate may be linked with 
Its ability to influence this phase of metabolism 

Immunization against Rheumatic Fever 

Many investigators have accepted the role of hypersensitivity in iheu- 
matic fever and have attempted to appi oach the pi oblem by i endei ing the 
susceptible individuals hyposensitive Swift, Hitchcock, Derick and Mc- 
Ewen,®® in the hope of accelerating the immunizing process in iheumatic 
subjects, gave them intravenous injections of a heat-killed cultuie of hemo- 
lytic streptococci, stieptococcal iiucleopiotem, and a mixture of pulverized 
streptococci The strain Q33 used foi the prepaiation of the vaccine was 
isolated from the tonsillar exudate of a patient who had suffered for months 
from severe polyarthritis and carditis Their leasoning was based on ex- 
perimental work showing that intravenous injection into hypersensitive rab- 
bits changed their reactivity to an immune hyposensitivity In their small 
series of patients, however, the lesults weie inconclusive These investi- 
gators stated that the “failuie of a fair pioportion of the patients to react 
favorably to the immunization witli a single strain suggests that this im- 
munizing strain is too far removed from the sensitizing strain antigemcally ” 

Wilson and Swift used an intiavenous vaccine made from a heat-killed 
culture of hemolytic streptococci of the same Q33 strain in 0 5 per cent 
phenol and gave nine to 12 weekly injections m 1 c c doses of varying 
concentrations to 172 children Systemic reactions were infiequent No 
focal reactions were observed Forty-five per cent of the treated children, 
as compared with 18 per cent of the contiols, were free from recurrences 
for 16 months to two years after the treatment Examination of the serum 
of 56 treated children did not reveal agglutinins or piecipitins The authors 
thought this negatiA^e finding of no importance, *‘for active immunity has 
been observed in the absence of demonstiable circulating antibodies The 
assumption that the lowered incidence of recurrence observed in the vac- 
cinated group was due to a diminished susceptibility resulting from a change 
in reactivity of the tissues may be explained by the conception of the disease 
as an allergic (hyperergic) phenomenon ” 

Wasson and Brown attempted to immunize children with known rheu- 
matic fever bj’’ frequent subcutaneous injections of a crude toxin preparation 
made from the N Y 5 strain of hemolytic streptococcus The disadvantages 
of the crude toxin were that up to 38 visits to the clinic were necessaiy, the 
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group treated was limited , and tlie local reactions were frequent and severe 
General reactions occurred occasionally 

Because of these disadvantages, Wasson and Brown next used a tannic- 
acid-precipitated toxin of the N Y 5 strain of hemolytic streptococcus, 
which was used by V eldee of the U S Public Health Service against scarlet 
fever They gave 35,000 skin-test doses of attenuated toxin mtradermally 
111 foui injections three weeks apart The largest dose was repeated semi- 
annually, beginning six months after tlie fourth injection 

The study was started m September, 1940 Forty-two patients with 
rheumatic carditis were given the toxin and 32 were used as controls Of 
the treated gioup, a few patients had subacute rheumatic symptoms, but not 
a single one had an attack of rheumatic fever In the control group, there 
were 1 1 attacks of acute rheumatic fever witli three deaths 

In September, 1941, another group of 38 patients was treated There 
was one possible attack of rheumatic fever m this group during the ensuing 
winter, as compared witli six attacks m the control group of 29 patients 
The authors stated “The end results appear good m conferring what 
may prove a lasting immunity against acute rheumatic infections ” 

Discussion 

A review of the evolution of the concept of hypersensitivity shows that 
the early workers m tlie period from 1900 to 1910 described all the phe- 
nomena involved and advanced hypotlietical explanations which have been 
substantiated by subsequent experiments Ricliet ■ must have suspected 
some relationship between immunity and hypersensitivity, but postulated the 
existence of two separate substances to explain tlie two phenomena Von 
Pirquet,® m his shrewd clinical anatyses, described the different types of 
allergic responses Moreover, he extended the concept of hypersensitivity 
and applied it to infectious diseases He was the first to show the deleterious 
effects of antigen-antibody reactions as well as their usefulness m the in- 
ternal environment He conceived of immunity as a phase m the quantita- 
tive relationship of antigen to antibody during which the antibody concen- 
tration IS below the le^el of clinical manifestation The recent biochemical 
analyses of tins reaction seem to substantiate his views 

Within the last few } ears the nature of the antigen-antibody reaction has 
been firmly established on an experimental biocliemical basis Study of 
organic reactions m the light of physical chemistry by Heidelberger,® Pauling 
and Campbell,** and others haAe sho^^n no essential difference m tlie mechan- 
isms of organic and inorganic reactions The origin of antibody, the 
medianism of its formation, the cliaracter of the antigen, and the mechanism 
of antigen-antibody interaction have been somewhat clarified, but are still by 
no means completely understood One sees the trend toward quantitatne 
evaluation of the previously clinical and qualitative concepts 

The question of tlie relationship between immunity and allerg} remains 
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unsolved The relationship between bacterial hjperseiisitivity and hyper- 
sensitivity of the Arthus type also is not clear Rich differentiated clearly 
between the two on clinical and pathological grounds His later work, show- 
ing rheumatic fever to be hypersensitivity of the Aithus or anaphylactic 
type, stresses this diflfeience It is debatable whether bacterial hypersensi- 
tivity is also an antigen-antibody leaction Pei haps our analytical methods 

are still too ciude to demonstrate the minute quantities of antigen necessary 
to evoke the allergic response To date, we have no satisfactory means 
of studying intracellular metabolism Dragstedt and Mead have presented 
experimental evidences linking the two types of hypersensitive reactions 
No definite conclusions seem to be warranted at the present 

Some investigators regard the allergic response as an integral pait of 
the body’s defense mechanism, whereas otheis, such as Rich, regard it as 
being deleterious Rich believes that there is no parallelism between im- 
munity and hypersensitivity and, in fact, holds that immunity is somewhat 
inversely proportional to the intensity of the local allergic reaction He 
postulated the existence of two different antigens for immunity and hyper- 
sensitivity These have not been demonstrated to date 

The role of the circulating antibodies and their relation to immunity and 
hypersensitivity are not cleai Different authors have demonstrated precipi- 
tins in both immune and hypei sensitive animals The role of the fixed tissue 
in the production of immunity or hypersensitivity also is not clear 

Cohen"® saw no fundamental diflfeience between the allergic reaction 
and immunity Immunity to him meant a quantitative allergic state in which 
the toxic substance released by the antigen-antibody reaction was insufficient 
to produce tissue changes This Unitarian concept may prove to be more 
valuable in the final explanation of the allergy-immunity relationship than 
the postulate of multiple antibodies Furthei quantitative studies should 
prove or disprove its validity The alternative theory is that there are multi- 
ple stereoisometric variations of the serum globulin formed in the antigen- 
antibody reaction It nould be a tiemendous task to isolate these variants 
That the antigen-antibody reaction occurs both in vivo and in vitro is 
known, but the pathological physiology whereby the tissue cells are damaged 
during an allergic lesponse is not known with certainty It is known that 
histamine and probably othei substances normally present in the body are 
involved in some way quantitatively, but the exact mechanism of action is 
not known These physiologically active substances may or may not be the 
“toxic substances” implicated in antigen-antibody reactions 

The therapeutic response to salicylates in both serum sickness and rheu- 
matic fever points toward some relationship between the two diseases The 
studies of Clark and Kaplan and of Rich on the pathology of 

serum sickness and rheumatic fevei respectively show similar basic lesions 
Assuming that serum sickness is an anaphylactic reaction, one can conclude 
that the lesions of rheumatic fever resemble those of anaphylaxis Whether 
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anaphylactic reactions have ever been produced by bacterial infections is not 
definitely known However, if Dragstedt’s work is valid, there is 

perhaps a closei lelationship between bacterial hypersensitivity and anaphy- 
lactic hypersensitivity than is generally conceded Rich presents rather con- 
vincing evidence that the lesions and the clinical picture in rheumatic fevei 
resemble those of seium sickness and other anaphylactic reactions 

Lichtwitz ** states that rheumatic fever is due to an antigen-antibody re- 
action, but also says that the sensitization m rheumatic fever may be due 
to any type of antigen Once the rheumatic state is established, Lichtwitz 
feels that any stimulus, such as exposure to cold, may cause a flare-up This 
theoi'y differs from the more limited view of most investigators, who at- 
tribute rheumatic fever to a sensitization of the body to the streptococcus or 
its product Although the series of cases studied by Coburn and Pauli ®-’ 

was small and probably not statistically significant, one gains the im- 
pression that only a particular strain of streptococcus causes flare-ups of 
clinical rheumatic fever Their observations that such flare-ups had no re- 
lation to other infections would invalidate Lichtwitz’s claim that the antigen- 
antibody system involved may be due to many varied stimuli The evidence 
tends to show that in rheumatic fever the body is sensitized to a streptococcus 
or its product 

Although the immunological relationships of precipitins in immunity and 
hypersensitivity is not firmly established, Mackenzie and Leake noted a 
direct relationship between the appearance of precipitin and the onset of 
serum sickness Coburn*^ likewise obseived the appearance of preapitin 
at the height of tlie rheumatic cycle and its disappearance with the sub- 
sidence of rheumatic activity The greatest in vitro precipitation reaction 
occurred in tlie sera of patients with the most severe clinical symptoms 
Cobuni and Pauli then showed that the reaction was not patient specific 

Cobum and his coworkers later showed that the antigen-antibody reaction 
in vitro IS altered by tlie action of salicylates on the antibody, and that the 
extent of this reaction was reversible By the administration of prophylactic 
doses of salicylates to rheumatic subjects Coburn and Moore showed that 
the rheumatic process is inhibited by salicylate Thus, it can be stated on 
good experimental evidence that rheumatic fever is an anaphylactic type of 
response to some strains of the streptococcus or to their products It is 
an antigen-antibody reaction This reaction may be effectively blocked 
prophylactically or therapeuticalty by salicylates which act on the antibody 
through some yet unknown mechanism 

That the tissue cell damage resulting from the antigen-antibody reaction 
may involve enzymatic systems is suggested by the recent work of Lutwak- 
Mann ““ and others 

Swift and his coworkers ““ have reasoned that if rheumatic fe^e^ is a 
hypersensitive reaction it should be possible to render rheumatic individuals 
hyposensitive Their method of approach by intravenous vaccination yielded 
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unconvincing results Wasson and Brown, giving repeated subcutaneous 
injections of tanmc-acid-precipitated toxin of the hemolytic streptococcus, 
obtained remarkably good results of 80 patients treated, only one had a sus- 
pected exacerbation of rheumatic fever Time alone can tell whether this 
desensitization procedure will confer a lasting immunity If so, it will re- 
place salicylate therapy and piophylaxis and will control the ravages of rheu- 
matic fever 

The author wishes to express his appreciation to Dr George T Harrell for his gen- 
erous guidance, and to Miss Catherine Johnson for her help in editing this review 
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THE VALUE OF PENICILLIN IN THE CONTROL OF SEPSIS 
COMPLICATING A CASE OF SEVERE GRANULOCYTO- 
PENIA (ALEUKEMIC LEUKEMIA) ^ 

Victor H Kugel, Major, M C , A U S . and Maurice A Schnitker, 

Lt Col , M C , A U S , F A C P 

The variety of agents used to stimulate the bone marrov in neutropenic 
states has usualty produced indifferent (equivocal) results This has led 
several investigatois to attempt to modify the course of an agranuloc} tosis 
by combating the complicating sepsis According to Dameshek and Wolfson ^ 
“death (in agranulocytosis) is probabty the result of overwhelming sepsis in a 
body stripped of its granulocj’te defenses ” These authors reasoned that if sepsis 
could be controlled until such time as spontaneous recovery of function of the 
bone manov might take place, a better therapeutic lesult might occur They 
repoi ted two cases of agranulocjTosis occurring after ammopyrine administration 
which weie treated with sulfathiazole (in addition to pentnucleotide, liver extiact 
and transfusions) From the beneficial results obtained, Dameshek and Wolfson 
felt that the “ensuing recoveries may have been due, in part at least, to the effect 
of the sulfonamide on the sepsis, thus allowing spontaneous leukocj tic regenera- 
tion m the bone marrow to take place” Subsequently, Nixon, Eckert and 
Holmes - reported three cases of severe agranulocytosis due to sulfadiazine w Inch 
lecovered following continuation of treatment with laige doses of the same drug 
In view of the effectiveness of penicillin against certain infections it seemed 
reasonable to consider its use under similar circumstances 

Penicillin was employed in the following case with \ery encouraging lesults 
in the control of the mucous membrane lesions and m an apparent prolongation 
of the patient’s life It has been reported that this new agent can be used without 
danger m the piesence of pronounced anemia, leukopenia or even complete agian- 
ulocj tosis “ Penicillin w'as used successfully in combating the angina during fi\ e 
attacks of severe neutropenia, in one of w’hich no polymorjihonuclear cells w^ere 
to be found for five days in the peiipheral blood The couise of e\ents in this 
case disclosed the picture of an aleukemic leukemia, wnth episodes of agranulo- 
cytosis, and terminating m frank leukemia believed to be of the monocjtic varietj 
The course of the illness extends over a period of 285 dajs (nine and one-half 
months) 


Case History 

A 28 jear old prnate, of Italian extraction had been under obser\ation in seieral 
Armj hospitals because of seiere headaches The fainih Iiistorj was not con- 
tributory In cimI life he had been a pugilist and had had numerous head injuries, 
including at least “halt a dozen knock-outs His general and neurological exaniina- 
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tions on admission were essentially negative except foi a bilateral Hoffman sign The 
blood and urine were entirely normal His pievious hospital records disclosed sev- 
eral hematologic studies to be well within normal limits 

Approximately one month after admission to the Neiii opsychiatnc Service oi 
the Valley Forge General Hospital he developed what appeared to be a simple res- 
piratory infection Within 24 houis he became acutely ill, with a temperature of 
103° F , and a pulse of 108 He developed enlarged cervical lymph nodes and a pal- 
pable spleen After transfer to the Medical Service a blood examination showed the 
hemoglobin to be 90 per cent, led blood cells 4,600,000, white blood cells 5,000 with 
polymorphonuclear neutrophiles comprising 1 per cent, monocytes 53 per cent, and 
lymphocytes 46 per cent (11 pei cent of tliese were atypical lymphocytes) * These 
findings immediately stimulated an investigation of former medication which dis- 
closed that during the previous month he had received a total of phenobarbital, 0 5 gm , 
ehxir of phenobarbital 120 c c (equivalent of 0 5 gm phenobarbital), aspirin, 0 6 gm , 
codeine, 0 060 gm , and triple bromides, 2 0 gm It was thought that none of these 
were granulocytopenic agents, although barbiturates have been described as a possible 
cause of agranulocytosis* During the subsequent observation, covering nine and 
one-half months, no medication other than that detailed was given 

Intensive pentnucleotide therapy was instituted, the patient receiving 210 0 cc 
m seven days despite persistent nausea and paresthesias In spite of this treatment 
the illness progressed rather alarmingly, with increasing toxicity, fever, tachycardia, 
throat inflammation and further enlargement of the cervical lymph nodes and spleen 
On the fourth day of the acute illness theie appealed seveie dysphagia associated 
with gingivitis and ulceration of the light tonsil The white blood cell count was now 
3,200 with 1 per cent polyinoi phonuclears, and platelets 102,000 (control 320,000) 
The tourniquet test was positive At this point adjuvant penicillin therapy was in- 
stituted with the adniinistiation of 100,000 units daily in eight divided doses intra- 
muscularly Within 24 houis there was clinical impiovement, although a new ulcera- 
tion of a tonsil and a harassing productive cough developed In 48 hours the ulcera- 
tions improved and the fever diminished On this, the tenth day of his acute illness, 
the peripheral blood contained 3,200 white blood cells with 10 pei cent polymorpho- 
nuclears At this time, because of precordial distress, nausea, vomiting, anxiety and 
generalized numbness, the pentnucleotide was discontinued The penicillin was con- 
tinued for nine days, a total of 1,000,000 units being administered After three more 
days the polymorphonuclear cells began to increase and by the fourteenth day the 
blood showed hemoglobin 85 per cent, red blood cells 4,000,000, white blood cells 
4,800 with 57 per cent polymorphonuclears, and platelets 254,000 (control 390,000) 
There uas parallel clinical improvement with recession of mouth lesions and lymph 
nodes and disappearance of the palpable spleen and fever 

Fo! the next week the patient was asymptomatic and afebrile, the white blood 
tell count remaining level at about 4,000 with 40 to 50 per cent polymorphonuclears 
Mo penicillin was being administered There then began a decline m all the blood 
elements until 10 days later (twenty-thiid day of the illness) the examination showed 
hemoglobin 75 per cent, red blood cells 3,400,000 and white blood cells 2,100 with 8 
per cent polymorphonuclears During this period of decline, while asymptomatic and 
with negatue physical examination, the patient was given vitamins orally in large 
doses and liver extract (concentrate) 30 cc daily intramuscularly for eight days 
On the thirty -third day of illness hematologic study showed white blood cells 2,100, 
with 10 per cent polymorphonuclears and the next day, white blood cells 2,500, with 1 0 
per cent polymorphonuclears During the next eight days the white blood cells ranged 
between 1,500 and 2,000 with 1 0 per cent to 40 per cent polymorphonuclears From 


'"Intcnsiic laboratory studies, lucluding hematologic examinations for 115 
thys, were carried out These will not be presented m detail m this report 


consecutive 
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tlie tliirty-fourth to the thirty-eighth daj tlie patient received pentnucleotide up to 
40 c c daily, to the point of tolerance, without apparent benefit Yellow bone marrow 
(Armour) 24 c c or more daily, and ferrous sulfate, 45 grains daily, from the thirty- 
sixth to the forty-fourtli day had no effect on the granulocytes nor on tlie progressive 
anemia which also appeared 

On tlie thirty-seventli day of illness symptoms and signs of sepsis began to re- 
appear There was mild fever, early gingivitis, mild pain in the neck and jaw and 
rectal discomfort from perianal inflammation The next day the temperature was 
101® F , there was now also pharyngitis, mild trismus and a recurrence of the cervical 
lymphadenopathy On the tliirtj'-nmtli day, when tlie temperature reached 103® F, 
penicillin, 160,000 Oxford units daily, was begun by intramuscular injection At 
tins time tlie gingivae were inflamed and hyperplastic, an erosion had appeared at the 
angle of tlie moutli and tliere was swelling of tlie left cheek, a necrotic ulceration 
behind a lower left molar tooth, and a rapidly spreading perianal ulceration This 
dosage was continued for 11 dajs, a total of 1,760,000 units After 48 hours of 
penicillin therapy, in the face of a maximum white blood count of 1,800 with 4 per 
cent poljTiiorphonuclears, theie was striking clinical improvement with notable re- 
cession of all mouth lesions, a marked decrease of the perianal ulceration, and a 
temperature not exceeding 100 6® F The patient then became afebrile and remained 
so for five days despite the fact that his blood count did not go above 2,000 white 
blood cells witli 22 per cent polj’morphonuclears and his red blood cells had dropped to 
2,800,000 The anal lesion healed completely, the lip erosion became a clean ex- 
cavation tliat required another week for epithelialization On tlie fiftieth day he 
received a transfusion of 250 c c whole blood and the penicillin was discontinued 

A sternal marrow aspiration was carried out on the fifty-fourth day This re- 
vealed a slight decrease in promyelocj'tes (08 per cent), but increased monocytic ele- 
ments, monocj'tes 16 per cent and immature monocji:es 16 3 per cent A large num- 
ber of blast forms were present Peripheral blood examination at tlie same time 
showed hemoglobin 54 per cent, red blood cells 2,800,000, white blood cells 2,500 with 
polymorphonuclears 5 per cent, lymphocj'tes 39 per cent, monocytes 6 per cent and 
immature monocj'tes 1 per cent Two consultant hematologists reviewed the sternal 
marrow specimens and expressed the opinion that the findings were suggestive, but 
were not conclusive of leukemia 

The tliird episode of granulocytopenia began on the fifty-eighth day and lasted 
tlirough tlie eightieth day of tlie illness For a period of 20 days the white blood cell 
count was never greater than 4,500 with 5 per cent polymorphonuclears, usually 2,500 
with 3 per cent neutrophiles For five days no cells of tlie granulocyte series could be 
found in numerous smears examined After 24 hours of significant granulocj'topenia 
penicillin was started again and continued for 21 days The daily dosage was 100,000 
to 160,000 Oxford units intramuscularly, a total of 2,820,000 units being given Dur- 
ing this episode no other treatment was given and the temperature rose but once to 
100® in the first 10 dajs The patient was given another transfusion of 250 
cc whole blood which was followed by a febrile reaction that subsided promptly 
Aside from tlie transfusion reaction and mental depression, the clinical course was 
surprisingly uneventful The onlj detectable changes were a mildh hyperplastic 
gingivitis, the appearance of a soft apical systolic cardiac murmur, and the de\elop- 
inent of a palpable li\er and spleen extending tw'o fingers’-breadtli below the costal 
margin Toward the end of this relapse the blood picture resembled tliat of an 
aplastic anemia wutli hemoglobin 32 per cent, red blood cells 1,700,000, white blood 
cells 1,500 w'ltli poh morphonuclears 10 per cent, Ijmphocjtes 76 per cent and mono- 
cjtes 14 per cent 

The general pictuie of w'eakness, some cachexia, and tlie seiere depression of all 
blood elements made the prognosis very doubtful However, from the eightieth to 
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the one hundred nineteenth day a striking spontaneous impiovement m the blood 
took place and all elements returned to within noimal limits Two weeks later sternal 
aspiration was repeated and it was leported that “the values of the various cellular 
elements of the marrow now appioximate the normal range, the previous provisional 
diagnosis of leukemia cannot he substantiated at this time " Examination of the 
peripheral blood showed 6,900 white blood cells with 67 pei cent polymorphonuclears 
The clinical impiovement was equally as staking with recovery of strength, weight 
and well-being 

One month later tlie patient felt well and physical findings were entiiely negative 
except for a liver and spleen that were barely palpable The blood picture showed 
hemoglobin 91 pei cent, red blood cells 4,550,000, white blood cells 6,900 with poly- 
morphonucleais 54 pei cent, lymphocytes 40 per cent, monocytes 3 per cent and eosino- 
philes 3 per cent At this time the patient was transfei red to another hospital nearei 
his home 

Sumviaiy of Subsequent Couise He remained well foi one month after transfer 
At the end of this period (the remission having lasted 85 days) he relapsed into a 
fourth episode of severe granulocytopenia with hematologic findings essentially as 
before During this period infection was completely controlled with penicillin, 100,- 
000 Oxford units intramuscularly daily for 18 days, totalling 1,800,000 units In this 
phase a splenectomy was carried out (neutropenia of splenic origin was considered an 
indication) but no benefit ensued The organ weighed 350 gm and microscopically 
showed pulp hypeiplasia with retention of architecture The pulp contained large 
numbers of monocyte-like elements focaliy but it was not thought to be recognizable 
as a frankly leukemic spleen Immediately after splenectomy the white cell count 
rose to nearly normal levels but in eight days gianulocytopenia was again present 
Penicillin, 100,000 units daily, was given again for IS days without much change 
Forty days aftei the teimination of the fourth relapse, the fifth and last episode of 
seveie granulocytopenia occurred The patient again leceived penicillin, 100,000 
Oxford units daily, occasionally 200,000 units daily, foi 20 days, and no mucous mem- 
brane lesions occurred A leukocytosis then developed that rapidly reached a leukemic 
level of 246,000 Smears revealed 86 per cent atypical monocytes and monoblasts 
(equally distributed) and 3 per cent polymorphonuclear cells, a frank picture of 
monocytic leukemia He developed complete anorexia, severe vomiting, diffuse pains 
m the sternum and ribs, abdominal pain, fever, tachycardia and a psychosis A tem- 
perature of 103 —104*’ F was not affected by penicillin He died in acute ciiculatorv 
failure nine days later, nine and one-half months after the onset of his illness 

Necropsy showed the chief leukemic involvement to be m the liver, the epicardium 
and myocardium, the thymus, bone marrow, and a few lymph nodes There was no 
evidence of sepsis in the mouth, lungs, or gastrointestinal tract 

Comment 

This case, as an example of the course of leukemia, though unusual, is not 
rare However, the fact that the mucous membiane lesions, presumably occur- 
ring from secondary infection when the body is deprived of its normal granu- 
locytic defenses, weie controlled very successfully by penicillin theiapy prompted 
us to place it on record Although several of the sulfonamides have been reported 
as successfully controlling the ulceration and necrosis of mucous membranes in 
agramiloci tosis, penicillin appeared to us to be a preferable agent for such treat- 
ment Tiio instances haie been reported very recently in which penicillin was 
used successfullj m the treatment of agranulocytosis “ 

Penicillin has a wide range of effectiveness m combating bacterial infection. 
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and more important, under such circumstances it has been found not to have any 
noxious effects on the bone marrow or on the elements of the circulating blood 
This feature makes it probabl} much safer to use penicillin to treat infection in 
a patient with a known bone marrow dysciasia The sulfonamides maj be equally 
effective but any one of them has been known to cause bone mairow disturbances 
111 certaimndividuals However, in certain instances of sepsis developing during 
agranulocytosis, when there is a “mixed infection,” and some of the invading 
organisms prove to be insusceptible to penicillin, a combination of penicillin and 
a sulfonamide may be indicated 

Other drugs, m addition to penicillin, were used m the first and second at- 
tacks of granuloc 3 'topenia m this patient The fact that on both occasions the 
mucosal lesions healed rapidly following the administration of penicillin and 
that the third, fourth and fifth attacks were treated with penicillin alone, with 
the prevention of mucosal infection, is noteworthy This leads one to believe 
that penicillin is a safe and satisfactorj agent m controlling the mucous membrane 
lesions and other complications of infection that may occur with various stages 
of leukemia and agranulocytosis We have no evidence to lead us to believe 
that the penicillin had any effect on the leukemia per se 

Summary 

1 This report is concerned with a case of aleukemic leukemia, manifested 
initially by acute agranuloc} tosis, with four i elapses of severe granulocjiiopenia 
and terminating m frank leukemia All mucous membrane lesions in the five 
attacks of neutropenia were controlled by the administration of penicillin 

2 In the first attack of neutropenia pentnucleotide was ineffective Penicil- 
lin, however, seemed definitely successfol m relieving mucosal ulceration and 
sepsis The results of treatment m this attack were considered inconclusive, hoi\ - 
ever, since medications were combined and a spontaneous remission occurred 
in 14 daj's 

3 Vitamins and intramuscular liver failed to prevent, nor did pentnucleotide 
and yellow bone marrow modify, a granulocj'topenic relapse of 18 days’ duration 
Penicillin therapy instituted after the development of ulcerated lesions of the 
mouth and severe perianal inflammation resulted m a prompt dramatic response 
despite continuing marked granulocytopenia 

4 A third, most severe, and later fourth and fifth episodes of granulocjto- 
penia were treated from the outset with penicillin alone No ulcerations or de- 
tectable inflammation of mucous membranes occurred The only sig^iificant 
febrile period developed in the course of a transfusion reaction 

5 Penicillin appears to be effective in combating the bacterial invasion of 
mucous membranes which frequently' occurs when there is marked diminution 
or absence of circulating granulocytes 
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BACK PAIN AS A SYMPTOM OF CARCINOMA OF THE 
BODY OF THE PANCREAS 

By Egon E Kattwinkel, M D , F A C P , West Nezvton, Massachusetts 

The diagnosis of caicinoma of the body of the pancreas is rarely made cor- 
rectly 'during life or pi eoperatively If this condition is consideied as a cause 
of back pain associated with indigestion, especially if aggravated by lying down 
and relieved by bending forwaid, in the face of negative physical examination, 
loentgen-ray and laboratory findings, the diagnosis can be made by exclusion and 
the patient saved the discomfort of unnecessaiy investigative procedures and ex- 
pense Exploiatory laparotomy and biopsy are of course essential foi a positive 
diagnosis The patient is perhaps helped little by such a diagnosis, but the state 
of uncei tainty is removed and he and his family are spared the ti ek fi om doctoi 
to doctor At present, suigery offers little because the disease is too far advanced 
by the time significant symptoms develop, though partial resection of the pancreas 
has been carried out with success by CattelP and Brunschwig- As usual in 
malignant disease, earl}’’ diagnosis is essential 

Unfoitunately the laboratory offeis no good test for pancreatic function The 
seium lipase and amylase are increased in only 40 per cent of cases of carcinoma 
of the panel eas and then only when the disease is far advanced and involves the 
main duct ® The diastase values m the blood and urine are only of value in in- 
flammatory disease of the pancreas and acute pancreatic edema ^ Anemia is late 
in Its development and theie is raiely enough involvement of the islet cells to 
change the blood sugar The common bile duct is not involved in the pathologic 
lesions, so the icteric index is not increased 

The roentgenologist offeis some evidence through his negative findings The 
gastrointestinal series and barium enema are negative because the duodenal curve 
IS not widened as it is in the moi e common caicinoma of the head of the pancreas, 
and displacement as is found m benign cyst of the pancreas is found late, if at all, 
in carcinoma The stomach may be involved by direct extension but this evidence 
comes too late to help the patient For a complete discussion of the diagnosis of 
carcinoma of the pancreas, the reader is referred to the articles by Kiefer ° and 
Kiefer and Moravec ° 

In other words it is important to suspect the diagnosis because of the symptom 
^Rcccncd for publication Februarj 19, 1945 
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complex, namel) indigestion and epigastiic distress ladiating through to the back 
or accompanied by back pain 

In the following case the diagnosis ivas made preoperativel) largely by ex- 
clusion aftei reading the report by Bartels * 

Case Report 

A 58 3 ear old white male was first seen on October 20, 1944, because of colickj’ 
pains in both lower quadrants of fii e weeks’ duration There was a storj' of volun- 
tary weight loss of sei en pounds induced bi' dieting oi er a period of six months to 
175 pounds In 1928, he was out of work for 11 montlis because of an obscure 
abscess in the region of his pituitary gland which he w'as told had healed wutliout 
operation He had always been high strung and nervous and w'orned considerably 
about any sjmptoms though he had continued to work hard e\en through his present 
illness 

In Julj 1944, he had had a complete dieck up of his lascular s}stem elsewhere and 
a diagnosis of coronary artery disease and essential hypertension had been made 
following an electrocardiogram 

Ph}sical examination w’as entireh negatiie Gastrointestinal series revealed 
some irregularitj of the duodenum, at the point w'here tlie first portion joins the 
second portion, which w'as interpreted as due to scar tissue secondary to some old 
disease No active ulcer crater w'as seen The barium enema show'ed spasm of the 
bowel probablj due to an irritable intestinal musculature Graham test showed no 
stones and an excellent filling of the gall-bladder Renal study showed no evidence 
of stone formation or other renal disease There were moderateh adianced Inper- 
trophic changes in the lumbar spine and sacroiliac joints 

For the next tw’O montlis indigestion continued in spite of belladonna pavatrine 
and phenobarbital, and he began to experience pain m the back below the rib margin 
This W'as particularly troublesome at night or when Ijing dowm It was accom- 
panied by a sense of fullness in the epigastrium which w’as somew'hat relieved b\ 
bending forw'ard and by passing urine His abdominal symptoms became more 
localized in the epigastrium He developed anorexia and he continued to lose weight, 
a total of 15 pounds He became somew'hat more constipated, but developed no 
melena or cliange in the character of the stools though they became foul in odor By 
the end of January 1945, he developed active vomiting and greater aversion to food 
A repeat gastrointestinal series and barium enema showed no cliange in the previous 
duodenal deformity, but there was more spasm of the transierse and descending 
colons 

Physical examination on February 3, 1945, was negatiie except for tenderness m 
the epigastrium and the suspicion of a mass below the xiphoid Rectal examination 
was negatiie A careful neurological examination ivas negatiie except for hjper- 
active reflexes The red blood count was 4,650,000 ivith 102 per cent hemoglobin, 
white blood count 11,800 ivith a normal differential (2 per cent eosinophiles) The 
icteric index was 5, the blood sugar 123 mg per cent, and the serum ainilase 22 units 
(normal 20-40 units by the method used) Roentgenogram of the chest shoived no 
eiidence of inetastases or pulmonary congestion and the heart ivas within normal 
limits in size The stools were positne for occult blood Reagents for serum lipase 
w'ere not available 

A tentative diagnosis of carcinoma of the bodj of the pancreas was made and 
the patient w'as explored on Februarj 6, 1945, bi Dr Halsey B Loder, who con- 
curred in the diagnosis 

At operation a tumor, the size of an orange, was found in the middle third of 
the pancreas Tins w'as adherent to the stomach There were mctaslascs to the 
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omentum and possibly to the right lobe of the livei A biopsy was taken which 
showed metastatic carcinoma which suggests for its origin, the acinar arrangement of 
the pancreas 

The patient’s condition remained good foi thiee weeks after operation tie 
required from IS to % gram of Dilaudid a day for epigastric and back pain On 
April 6, he developed clinical jaundice and his liver could be felt two fingeis below 
the costal margin Gobi a venom was tried without any appi eciable effect on the pain 
and it was not possible to reduce the quantity of narcotic during or after its use He 
died on April 16, 1945, aftei foui days of semicoma, seven months after the onset 
of symptoms 

Differential Diagnosis In this patient tlie following conditions were con- 
sidered before the diagnosis of carcinoma of the body of the panel eas was made by 
exclusion 

1 Irritable colon This condition was found by roentgen-ray, but the lack of 
clinical response to proper medical management and the increase of pain and its 
1 adiation to the back, as time went on, made this diagnosis untenable 

2 Hypertrophic arthritis of the spine witli radiculai pain The spine did show 
hypertrophic changes about the lumbar vertebra, but the location of the pain in the 
epigastrium as the disease progressed, and the fact that the pain was lelieved by 
bending forward ruled out this possibilitj' 

3 Duodenal ulcer The scai in the second poition of the duodenum could be 
interpreted as a penetrating ulcer which could also explain pain radiating through 
to the back Howeiei, the fact that tins scai was unchanged in the subsequent 
loentgenographic examination and at no time did he develop signs of a localized 
peritonitis made this diagnosis unlikely 

4 Pancreatic cyst The seieiity of the symptoms and the lack of any piessure 
defect m the outline of the greater curvatuie of the stomach oi of the duodenum 
In roentgen-ray, plus the severe back pain made this diagnosis unlikely 

Discussion 

'I he diagnosis of caicinoina of the body of the panel eas should be entei- 
tamed if 

1 There is indigestion with epigastric distress ladiating to or accompanied 
by back pain which is woi se on lying down and i elieved by bending forward 

2 The serum lipase or amylase is elevated 

3 All laboiatory and roentgenogiaphic evidence is noimal m the face of 
])cibisling epigastric distress 

It IS conceivable that suigical cures of carcinoma of the body of the panel eas 
tire possible if early diagnosis can be established 

Sl Mai ARY 

It IS possible to make the diagnosis of carcinoma of the body of the pancreas 
before operation or autopsj if the condition is consideied A case is presented 
in which the diagnosis uas made preoperatively and the condition verified by 
biops} 
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FOLLICULAR LYMPHOMA (BRILL-SYMMERS DISEASE) UN- 
SUCCESSFULLY TREATED WITH PENICILLIN 
A CASE REPORT 

By Norman W Drey, Major M C , A U S , and Frank B Queen, Lt Col , 
M C , A U S F A C P . B; igham City, Utah 

Follicular lymphoma (Bnll-Sj'mmers disease) is a neoplastic disease of 
the lymphoid tissues ^ The average age of onset is 50, the sexes are equally 
affected, the tumor is localized in approximately 10 per cent of cases, and is 
responsive to radiation therapy in 95 per cent of cases It is the least malignant 
of the malignant Ij'mphoma group, and offers a ; datively favorable prognosis as 
judged by the five-year survival rate of 53 per cent Nevertheless, the 10 year 
sumval rate is but 16 per cent — only t\Mce that of Hodgkin’s lymphoma The 
eventual fatal outcome of those sui"vivmg 10 j^ears and the high late of trans- 
formation into more malignant types of l}anphoniata,t brands non-locahzed Bnll- 
Symmers disease as a malignant lymphoma uith a fatal prognosis Although 
the neoplasm is ordinarily u idespread, in 10 per cent of the cases it is localized 
when first observed Gall,® and Gall and IMallory^ recommend surgical ex- 
asion as the treatment of choice for all localized malignant lymphomas 

The lethal effect of penicillin upon rat and mouse sarcoma cells has been 
demonstrated by Cornman ® Using induced rat and mouse tumors, he showed 
that penicillin in “proper dosage’’ (amount used not stated) killed all the sarcoma 
cells in roller cultuie tubes without damaging fibroblasts derived from the same 
strain of tumor host and groun uith the sarcoma cells (Of the four rat and 
two mouse tumors one of the mouse tumors showed no such selectn e response, 
however ) Large amounts of penicillin also damaged the non-mahgnant cells, 
though “the dose required was two or three times that required to produce an 
equivalent injury m malignant cells ” 

Biologic confirmation of the killing of the tumor cells was obtained Penicil- 
lin treated tumor cultures were implanted into rats of corresponding 100 per 
cent susceptible strains m 25 experiments All the implants from cultures show- 
ing lethal damage to tumor cells, and most of those showing “marked damage” 

* Received for publication October 13, 1944 

fin 23 per cent there is failure of persistence of histologic tjpe as determined by suc- 
cessive biopsies — ^1 e , there is dedifferentiation and transition into a lymphoma of more ma- 
lignant type as the disease progresses This is evidence for the belief tliat all the lymphomas 
are tumors essentially of common origin ^ 
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(“rounding, coagulation, oi disintegiation of cells, shoit of 100 pei cent ) failed 
to produce tumois Implants fiom “the untreated cultures pioduced tumors ’ 
In view of Cornman’s preliminary report, it was deemed clinically sound to 
try penicillin therapy in a patient who came under our observation because of 
widespread involvement of the supeificial lymphatic system with follicular lym- 
phoma (Brill-Symmers disease) The use of penicillin for the treatment of our 
patient also seemed indicated since m this case the condition was widespread with 
involvement in many portions of the lymphatic system 

Case Report 

A 25 year old male Air Corps officer first came under our obseivation April 11, 
1944 because of insidious lymph node enlargement involving the inguinal and axillary 
groups bilaterally This was first observed by the patient while bathing one year 
previously (April 1943) The patient states that blood counts and a chest plate at 
this time were reported as normal Though he lemained asymptomatic, he asked for 
observation again in March 1944 A biopsy March 15, 1944 of a 2 5 by 1 5 by 0 7 cm 
lymph node from the "groin” was diagnosed by us and the Army Institute of Pathol- 
ogy as “lymphoid hyperplasia in leactive lymph node ’’ 

The family history and the patient’s past histoiy weie iiielevant Physical ex- 
amination revealed an ambulatory, well developed, well nouiished male of asthenic 
habitus The physical examination was negative throughout except for enlargement 
of the superficial lymph nodes as follows There were a few small pea-sized lymph 
nodes palpable in the posterior cervical chains bilaterally, one almond-sized supra- 
clavicular node palpable on the left, palpable nodes of varying size in the axillae with 
an isolated node about the size of a small walnut, both visible and palpable, in the left 
axilla, bilateral questionably enlaiged inguinal nodes, and easily visible bilateral 
femoral nodes, markedly enlarged to palpation All nodes wete disci ete, non-tender, 
and not attached to the adjacent tissues 

The patient’s temperature throughout his entire peiiod of obseivation lemained 
normal Chest roentgenogram and flat plate of the abdomen weie normal and re- 
1 ealed no splenic or lymphatic enlargements 

The admission urine contained a trace of albumin and 10 to 15 white blood cells 
per high power field , i epeated subsequent ui inalyses contained neither Blood Kahn 
and Wassermann reactions were negatu e On admission the blood constituents were 
as follows red blood cells 5 2 millions with normal morphology, white blood cells, 
6,000, hemoglobin 17 6 grams Schilling differential count Eosinophiles 1, non- 
segmented 2, segmented 66, lymphocytes 29, and monocytes 2 Sedimentation rate 
was 1 mm in one hour, hematocrit 49 per cent cells, plasma piotein 62 grams per 
100 cc Complete blood counts repeated at weekly intervals before, during, and fol- 
lowing penicillin therapy shoued no essential deviation from the initial determinations 
On April 20, 1944, a lymph node was excised from the right femoral region 
Histologic examination established the diagnosis of folliculai lymphomata (Brill- 
Svmmers disease) which uas confirmed by the Army Institute of Patholos:v (Acc 
No 109722) 

The patient was then given 200,000 units of penicillin per day in doses of 25,000 
units intramuscularly at three hour intervals o\ er the 60'day period from April 27 to 
June 25, 1944, for a total of 11,775,000 units A second lymph node, left femoral, was 
excised Juh 5, 1944 The microscopic characteristics of this lymph node were not 
distinguishable from those of the right femoral node excised 10 weeks previously, a 
neck before therapy was started Similarly, the phjsical findings and clinical course 
during and following penicillin therapy have remained unchanged to the present 
I August 1, 1944). 
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Detailed pathological reports of the two biopsies before and aftei therapy aie as 
follows 

Biopsy April 20, 1944, before penicillin tlierapy (figure 1) 

Gross The specimen is a right femoral lymph node measuring 3 5 by 2 by 1 cm , 
oval and firm, but not of hard consistency Its surface is covered by a light tan cap- 
sule which IS smooth and strips easily The cut surface is uniform yellow-tan 

Microscopic (3 blocks, 3 sections, foimalin and Zenker’s fixed) In one of the 
sections there are many large ill-defined and loosely filled lymphoid follicles without 
particular evidence of germinal centei hyperplasia Adjacent lymphoid stroma is 
relatively scanty in one section There are no "cracking off” clefts The lymphoid 
substance is filled witli rather closely packed, uniform and small dark-staining lympho- 
cytes Despite the hyperchromatisni of the nuclei, definite mitoses are rare There 
are occasional clasmatocytes and stem cells There is no fibrosis Blood vessels are 
normally abundant and are somewhat thick-walled Reticulum stained sections show 
normal amounts or slight excess of the reticulum in the stroma between the follicles, 
the follicles themselves contain but an occasional strand of reticulum 

The second salient feature is the infiltration of the capsule of the node with uni- 
foim, small lymphocytes These extend into tlie pencapsular lymphoid tissue De- 
spite the presence of the capsulai infiltration, lymphoid hyperplasia and follicular 
hypertrophy are so conspicuous as to warrant the diagnosis of follicular lymphoma 

Diagnosis Follicular lymphoma (Brill-Symmers disease), nght femoral lymph 
node 

Biopsy July 5, 1944, after pemcillm theiapy (figure 2) 

Gi OSS The specimen is a left femoral lymph node measuring 4 by 2 by 1 cm It 
IS covered by a smooth, shiny, firm capsule which is gray m color On cut section 
its substance is of a homogeneous yellow-tan appearance 

Mtaoscoptc This lymph node contains numerous large follicles in which ger- 
minal centers are pooily defined or absent In some fields the follicles blend imper- 
ceptibly with the adjacent closely packed lymphoid stroma, and in other fields there 
IS a sharp line of demarcation composed of moie closely packed lymphocytes No 
definite cleft or “cracking off” is observed The cells are unifoim and there is no 
proliferation in connective tissue The lymphocytes extend in some fields irregularly 
into the adjacent fat so that the capsule of the node is distinguished with difficulty 
111 other fields the capsule is infiltrated with lymphocytes Silver stains reveal no 
increase in reticulum Eight weeks of penicillin therapy do not appear to have 
affected this lesion from a histopathologic standpoint 

Diagnosis Follicular lymphoma, left femoral lymph node (Brill-Symmeis 
disease) 

The diagnosis of follicular lymphoma foi each biopsy was confirmed at the Aimy 
Institute of Pathology (Acc No 109722), Armj Medic*al Museum, Washington, 
DC 

Discussion 

Two aspects of the treatment of this case may well be questioned before the 
conclusion is drawn that penicillin theiapy is without effect in this type of malig- 
nanc) The first is the length of time over w'hich the patient was treated and 
the second is the question of adequate dosage Concerning the fiist, we have no 
specific data upon wdnch to base an opinion How^ever, since tliese, as well as 
all other irradiation sensitive malignancies respond by clinical and histologic 
regression in much less time than 60 days wdien treated with effective doses of 
iriadiation, it seemed to us that the patient, if he w'erc going to show improve- 
ment, would haie done so during the eight wrecks of treatment Also, all othei 
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conditions in which penicillin is effective show response in less than eight weeks’ 
time 

With respect to the question of adequate dosage, the answer is even more dif- 
ficult The dosage used by us is Icnown to be effective in all non-mahgnant, 
penicillm-sensitive conditions Coinman® found that lat and mouse sarcoma 
cells were killed by one-third to one-half the penicillin dose requiied to kill 
normal cells The intravenous lethal dose of the sodium salt of penicillin foi 
mice has been determined to be 12,000 units ^ Assuming compaiable toxicity 
for man, the lethal dose would be 36,000,000 units, and fuither assuming a 
comparable ratio of penicillin sensitivity of hitman saicoma and normal cells, the 
lethal sarcoma dose given as a single injection, to man, would be between 6,000,- 
000 and 18,000,000 units Neither the number of such doses lequiied to destroy 
human sarcoma (because of the rapid excietion of penicillin fiom the body) noi 
the possible toxic effects of such a dose, either single oi repeated, are known 
Herrel and Heilman,*^ working with rabbit mesenteiic lymph node tissue cul- 
tures, determined that in concentrations of less than 42 units per c c , no signs of 
toxicity were manifest It has also been determined that i abbit erythrocytes are 
undamaged by solutions of penicillin containing 42 units pei c c and that hu- 
man leukocytes are not damaged by concentiation of 30 units of penicillin per 
c c ® Again reasoning by analogy from these data and assuming uniform peni- 
cillin distribution throughout the tissues, the maximal dosage not pioducing 
cytotoxic manifestations in human lymphocytes and eiythiocytes in the body 
would approximate 2,500,000 units And again utilizing Coinman’s ratio of 
lethal dosage for normal cells compaied to sarcoma cells, the lethal dosage foi 
human sarcoma cells, based on rabbit experimentation, would be assumed to be 
between 800,000 units and 1,250,000 units Our patient received 25,000 units in 
single doses at three houi intervals foi 60 days for a total dosage of 11,775,000 
units We doubt that he received a sufficient dosage, individual, daily or total, 
for us to say that penicillin does not have a lethal effect on the lymphoma cells in 
Brill-Symmers disease With the dosage used, we can say that there was no 
demonstrable i espouse in this patient 

Summary 

A case of follicular lymphoma (Biill-Symmeis disease) m which penicillin 
theiapj amounting to 11,775,000 units \\as given ovei a 60-day period, is le- 
]iorted Lymph nodes biopsied before and after penicillin therapy levealed 
no detectable change m the histopathological chai acteristics of the lesion Simi- 
larly, there \\as no change m the clinical course and the physical findings fol- 
lowing penicillin therapy It is concluded that penicillin in the amounts given 
docs not alter the course of follicular Ijmphoma (Brill-Symmers disease) 
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THE USE OF PENICILLIN IN AGRANULOCYTOSIS: 

CASE REPORT ^ 

By R W. Moody, M D and S Kauvar, M D , F A C P , Dcnva, Colo) ado 

Many reports of agranulocytosis caused by drug therapy continue to appear 
111 recent medical literature That ammopynne can cause this condition has been 
proved experimentally ^ Many of the more recent reports are concerned with 
the role of the sulfonamides as causative factors ® Some experimental evidence 
of this has been obtained in animals ®* ^ Because sepsis develops in patients with 
agranulocjdosis and is the main factor which accounts for the high mortaht)% the 
sulfonamides have been used in treatment even when the}' were the suspected 
etiological agents® The use of penicillin for this purpose would seem more 
logical as it is usually effective against the types of organism ordinarily responsi- 
ble for the sepsis In addition, it has not j'et been reported to our knowledge to 
cause or be associated with any depression of the granulocyte series of the blood 

Agranulocj'tic angina still carries a high mortality rate and with the increasing 
acceptance of new drugs which are potential etiological agents, such as thiou- 
racil,®'"’® It IS important to evaluate penicillin treatment Furthermore, it is 
not completely accepted that either transfusion of whole blood, } ellow bone mar- 
row concentrate, vitamin concentrates, or pentnucleotide, have any therapeutic 
effect upon tins disease ®’ ®’ Because, to date, we have obseri'ed only two 
reports m the literature concerning the use of penicillin in agranulocytosis 
we should like to report the following case 

Case Report 

Mrs E H , a 54 year old woman witli chronic bronchial asthma, w as receiving 
pollen extract by injection at intervals throughout tlie year \\hen on September 12, 
1944, following such an injection, she suffered an acute asthmatic attack requiring 
epinephrine for relief The folloiMng eiening she complained of sore throat and 
sharp, shooting pains in both sides of her neck and head, with swelling of the cer- 
Mcal Ijmph nodes The sore throat increased in severity, her temperature rose above 
normal, and tlie patient became \ery toxic She admitted later having taken the 
proprietary' drug “lumodnn” as a sedatne for her astliina One of us vas called to 
see the woman at her home on September 15, 1944 Examination showed an acutely 
ill adult white female of the stated age Temperature was 101® F, and pulse and 
respirations W'cre increased A small patch of w'hitish membrane was present on the 
throat surrounded by a reddened area Moderate bilateral anterior cerMcal hiiipli- 


* Recew ed for publication March 5, 1945 
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adenitis was present Two giams of sulfadiazine were pi escribed to be followed 
by a gram ever} foui hours Early in the morning of September 17, 1944, the in- 
fection had spread throughout the throat and gums and hospitalization was advised 
A tentative diagnosis of agranulocytic angina was made 

On admission to the hospital the temperature was 101 2° F , the pulse, 100 There 
was no furthet change in symptoms or findings The lest of the examination aside 
from the head and neck was essentially negative The past history revealed not only 
asthma, but a chronic non-specific ulcerative colitis She had been hospitalized foi 
this five years previously but had a normal white blood cell count throughout her stay, 
although sulfonamides were given in the course of treatment The initial blood 
count was 1,500 leukocytes of which 2 per cent were polymorphonuclears and 98 per 
cent lymphocytes As sulfadiazine was the suspected etiological agent, it was dis- 
continued and pentnucleotide, livei extiact, vitamins and bone maiiow given On 
the second hospital day, the tempeiatuie was 103 2“ F Many new inflamed areas 
covered the tin oat and gums and Di T E Carmody, a laryngologist in consultation, 
agreed it piesented the typical appearance of agranulocytic angina The patient was 
transfused with 500 cc of whole citiated blood and penicillin was staited with a 
dosage of 20,000 Oxfoid units intramuscularl}' eveiy foui houis The patient at this 
time told of taking the lumodnn, which has the following composition phenobarbital 
0 016 gm , ephedrine 0 024 gm , and aminopyrme 0 130 gm 
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Polymorpho- 

nuclear 

Leukocytes 

Lympho- 

cytes 

Myelo- 

cytes 

Penicillin in 
Oxford U 

9niiu 

1012 

HQI iijlll 

2% 

98% 



9/18/44 

103 2 


0% 

100% 


120,000 

9I\9IU 

102 8 


0% 

100% 


120,000 


103 0 


0% 

100% 


120,000 

9/21/44 

102 0 


16% 

84% 


120,000 

9/22/44 

98 8 


56% 

44% 


120,000 

9/23/44 

99 0 


32% 

68% 


120,000 

9/24/44 

100 6 


32% 

68% 


80,000 

9/25/44 

99 8 


78% 

21% 

1% 


9/26/44 

98 6 

[ i 

68% 

32% 



9/27/44 

98 6 


66% 

34% 



9/28/44 

99 2 


50% 

50% 



9/29/44 

98 6 


66% 

34% 



9/30/44 

98 4 


66% 

34% 




A sternal puncture revealed no depression of the myelocyte series The red 
blood cell count was 4,000,000, hemoglobin 12 5 gm , platelets 167,000 Heterophile 
antibody showed no agglutination in any dilution Sti eptococcus. Pneumococcus and 
Staphylococcus albu^ were grow'ii on tin oat culture Uiinalysis was as follows yel- 
low, turbid, acid, specific graMty 1 010, trace of albumin, no sugai oi acetone, micro- 
scopic examination w as negatii c except foi a few^ pus cells 

The patient w as transfused twice more and other ti eatinents were continued, but 
within 72 hours after penicillin w^as started the fever started to decline, the poly- 
morphonuclear leukocyte count to rise, the lesions in mouth and throat to clear up, 
and the swollen glands to subside Tlie patient was less toxic, proceeded to an un- 
eientful reco\er\, and was discharged from the hospital September 30, 1944 Re- 
exaimnatioiib, especially of the blood, at inter\als over the past four months have been 
entirely normal 

In discussion of this case we would like to call attention to the severe sepsis 

WnS tllf' niltctaiirlfnfr 
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cillm until the nse of the polymorphonuclear cell count in the penpheral blood. 
The sternal marrow examination suggested that this would happen if the patient 
could be kept alive The depression m tlie peripheral blood seemed adequately 
explained after the patient admitted taking aminopyrine This was an allergic 
patient to start with and tlie acute illness occurred after an asthmatic attack fol- 
lowing a pollen injection Furthermore, tlie patient was on a strict diet necessi- 
tated by a dironic diarrhea of a mild ulcerative colitis and may well have been 
subclmically defiaent m vitamins 

In summar}^ a case of agranulocjrtic angina due to aminopyrine is presented 
in which tlie use of penicillin seemed to be the primary cause of a spectacular, 
speedy, and uneventful recovery 


' Conclusion 

Severe sepsis is the mam cause of death in agranulocytosis, and penicillin is 
effective against the sepsis and is not itself knoivn to depress the granulocytes 
It thus has advantages over previous methods of ireatment m tins condition 
When the sepsis is controlled, thereby assisting the patient through a critical 
penod, the removal of the offending agent may then be followed by the regenera- 
tion of the granulocytes 
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FILARIASIS^ 

' \ 

4 

Of the exotic tropical diseases with which our military forces have come 
into contact, filariasis was one of those most unfamiliar to a majority of 
the physicians of this country To many of us it chiefly called to mind the , 
grotesque deformities seen m victims of severe infection of long standing, 
which we had passed by with the feeling that this, at least, was something 
about which we need have no personal concern -With the employment of 
troops in the Pacific Islands in which the infection is endemic and almost 
universal, infections inevitably occurred, and the recognition and manage- 
ment of the disease became an immediate and important problem 

Of the half dozen species of filaria which are known to parasitize human 
beings, Wucherena bancrofti is by far the most common and wide spread, 
and It IS the only one which has been of any practical importance from the 
military standpoint This disease has been a subject of investigation for 
many years, and the parasite, its life history and mode of spread, and the 
clinical manifestations of the disease in its fully developed form have been 
quite familiar to students of tropical medicine The subject has recently 
been well summarized by Napier ^ 

The adult parasites are fine, hair-like worms, the females about 5 to 10 
cm long and 0 2 to 0 4 mm wide, the males about half this size, which live 
in the lymphatic vessels and lymph nodes Man is therefore the definitive 
host, and may suffer little or no evident injury from the infection After 
the worms reach maturity, if conditions are favorable, mating occurs and 
numerous embryos, microfilariae, are discharged into the lymph and pass 
through the thoracic duct into the blood Here they may be taken up by 
biting mosquitoes, and in a suitable species and under favorable conditions 
they undergo further development 

In most countries in which the disease is prevalent, Culex fatigans is the- 
principal vector, but transmission can be accomplished by a number of other 
species It is interesting that the development of this parasite in the Culex 
mosquito and its transmission by the mosquito were described by Manson in 
1878, 20 years before the role of the mosquito in transmitting malaria was 
demonstrated Culex fafigans bites chiefly at night In countries in which 
this species is the principal vector, the microfilariae aie numerous in the 
blood only during the night, between 10 p m, and 2am, largely disappear- 
ing during the day There has been much speculation, but no definite proof, 
as to the mechanism which brings about this periodicity It is probably con- 
nected in some way with the activities of the host, since in individuals who 
•^lecp b> day and w ork at night the periodicity is quickly reversed 

^ Napifp, L E Filanasis due to IVuchercrta bancrofh. Medicine, 1944, xxiii, 149-180 
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In tlie Pacific Islands, however, the principal vector is Aedes vat legatus 
var pseiidoscutellaiis, a species wliicli bites by day In these regions the 
microfilariae do not show any nocturnal periodicity, being most numerous in 
' tlie blood at about 10 a m The phenomenon is evidently an adaptation of 
the parasite to the biting habits of the vector 

The mosquito is the intermediate host, it is injured more or less severely 
by the parasites, and if heavily infected dies before development of the 
parasite is completed 

In the stomacli of the mosquito the microfilanal larvae which are about 
0 3 mm long and 7 5 micra wide, escape from their sheath and quickly 
burrow tlirough the stomacli wall into the tliorax and penetrate between the 
muscle fibers They do not multiply m the mosquito, but undergo further 
groMi:h',and development, passing tlirough three larval stages Under opti- 
mum conditions of high external temperature and high humidity, this is 
completed in from seven to 10 days, but may require two to three weeks 
When die tliird (infective) stage is reached, the larvae which now are 1 5 
to 2 mm long and about 20 niicra wide, pass forward into the proboscis and 
enter the labium When the mosquito feeds, they escape onto the surface of 
tlie skin and penetrate eitlier through the puncture wound or probably 
through the unbroken skin Thej' are not directly inoculated into the tissues 
by the bite The larvae get into tlie peripheral lymphatics and migrate 
centripetally into the large lymphatic trunks where they undergo furtlier 
growth When mature, mating occurs, and after parturition embrj^os ap- 
pear in tlie peripheral blood The time required for sexual maturation of 
the worm after it enters the human host is usually estimated at about a year, 
but tins appears to be quite variable and may be much more than a year 

The symptoms wliicli appear in man depend in part upon the intensity 
of the infection, on the length of time during which continued reinfection 
takes place, and perhaps even more upon the reactivity of the tissues of a 
given individual to the parasite The clinical manifestations seen in severe 
cases of the disease represent the accumulated results from repeated rein- 
fection over long periods of time, usually many years, and probably presup- 
pose a high degree of reactnity to the parasite on tlie part of tlie tissues of 
tlie individuals 

In those cases in which symbiosis is relatively perfect, symptoms may be 
trivial or negligible and may so continue for long periods In certain 
localities in which the bulk of the population is infected, microfilariae have 
been found in tlie blood of as high as 54 per cent of those individuals who 
did not show elephantiasis or otlier gross manifestations of infection Fre- 
quently, however, the adaptation is less perfect, and the passage of the worms 
through the lymphatics and lymph nodes excites more or less of an in- 
flammatory reaction There is considerable evidence that this in large part 
, represents an allergic reaction of the tissues to the foreign protein or secre- 
tions of the parasite If infection is light and infrequent, there may be an 
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opportunity in the intervals for tlie inflammatory response to subside If 
many parasites are passing through tlie lymphatics at short intervals, there 
will be frequently recurring attacks of lymphangitis and lymphadenitis The 
normal tissue of the lymph nodes is gradually replaced by eosinophilic granu- 
lation tissue and scar tissue, which blocks the lymph channels and eventually 
leads to obstruction and lymphedema The recurring attacks of lymph- 
angitis may be accompanied by fever and general systemic symptoms As 
time goes on, the tissues of the host probably become more highly sensitized, 
the inflammatoiy responses more acute and productive, and the lymphatic 
obstruction more wide spread and complete Such phenomena characterize 
the late stages of the disease 

Concerning the early period of the infection, the many months or years 
elapsing between the infective bite and the appearance of microfilariae m the 
blood, little has hitherto been known It has commonly been regarded as 
the incubation period or latent symptomless period Recent observations 
made in American military forces in heavily infested Pacific Islands, how- 
ever, indicate that in many cases at least this period is not really symptomless, 
and that infected individuals present a clinical picture which is fairly typical 
and easily recognized if searched for 

In the November number of the Annals of Internal Medicine are pub- 
lished studies on two series of early cases of filariasis in returning vetei ans by 
Leede and Josey ' and by Goodman et al ® In general they confirm observa- 
tions published by several other writers (Dickson et al ,* Haviland,® Saphir) ® 
These men had served from two months to two years (on the average a 
little more than a year) in heavily infested areas during which they had been 
freely exposed to biting mosquitoes before they made known any complaints 
The early symptoms were mild and usually limited to localized pain, tender- 
ness or swelling without notable constitutional manifestations Common 
initial symptoms were aching, numbness, weakness of an extiemity, which 
might become quite painful after exertion This was often associated with 
palpably enlarged and tender regional lymph nodes Such symptoms might 
subside aftei se\ eral hours or a few days, and recur after a number of days 
or weeks The femoral, inguinal and axillary nodes were most regularly 
afTcctcd, but often the popliteal and epitrochlears, rarely the cervicals or 
pectorals There was sometimes a neighboiing lymphangitis with redness 
and tenderness along the lymphatic trunks In the intervals pain and tender- 

•LrenF, W E, and Josey, A I The early diagnosis of filanasis and certain sug- 
gostioiii, rclatne to cause of symptoms, Ann Int Med, 1945, xxni, 816-822 

IT '^'^einbercfr, E M, Lippincott, S W, Marble, A, and Wright, 

/I ^ filanasis in soldiers evacuated from the South Pacific, Ann Int Med, 

194->, xMii, 823-836 

* Dickson, J G, Huktivgtok, R W, and Eichold, S Filanasis in defense force, 
isatnoan group, U S Nav ited Bull , 1943, xli, 1240 

IIaml\ni>, J W Recent cvpericnces with filanasis. Northwest Med, 1944, xhii, 371- 

' Filanasis Earb' clinical manifestations, Jr Am Med Assoc, 1945 

CNwni 1142-1144 
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ness subsided, but there remained some degree of lymph node enlargement 
and sometimes induration and nodular tliickeinng along the vessels 

Even more frequent was scrotal involvement, usually unilateral, with 
nocturnal pain in the testis, pain, tenderness and nodular swellmg of the 
structures of the spermatic cord , less often epididymitis, varicocele or hydro- 
cele appeared This was commonly associated with a regional lymph- 
adenitis After subsidence of tlie acute symptoms, some residual thickening 
usually remained in the structures of the cord Rarely there was transient 
swelling of an extremity 

In a few cases there were recurrent attacks of lymphangitis, either spon- 
taneous or precipitated by exertion In all cases, however, after removal 
from the infested areas there was a marked tendency for symptoms and 
demonstrable pathologic lesions to subside No elephantiasis or other dis- 
abling lesions appeared during the period of observation m Goodman’s cases, 
and were seen in only 0 2 per cent of a larger series ' 

The diagnosis in tliese cases was purely clinical, and was based on the 
known exposure to infection and the similarity (except in severity) of the 
symptoms and signs to those seen in classical (advanced) cases of the dis- 
ease Actual demonstration of the parasite was rarely possible Attempts 
to find adult worms in excised lymph nodes were almost always unsuccessful 
Microfilariae could rarely be demonstrated in the blood; they were found in 
only four of 145 cases in the series of Goodman et al Many attempts have 
been made to employ for diagnosis complement fixation reactions or mtra- 
cutaneous tests for hypersensitiveness, utilizing antigens made from Dv o- 
filai la wwntis from dogs, or some otlier related parasite Although positive 
reactions have been obtained in a substantially higher percentage of these 
cases than of a control group whicli had not been exposed to infection, and 
although these proceduies deserve further study, the reactions reported were 
neitlier sufficiently sensitive nor specific to be of much value in the diagnosis 
of individual cases 

When these cases were first encountered, there were no adequate ob- 
serv’ations available on which an accurate prognosis could be based Prompt 
removal of tlie men from exposure to further infection, symptomatic treat- 
ment as required, and general rehabilitation measures during many months’ 
observation have been followed by subsidence of symptoms and largely of 
local ph} sical signs of the disease in practically all cases The major problem 
m the treatment of these men proved to be a psychiatric one The familiality 
of the men with the disease in its advanced stages as seen in the native 
islanders, the frequent involvement of their own genital organs, tlie known 
lack of any specific therapy, and the uncertainty of the medical officers as to 
die outcome combined to produce a state of keen apprehension which often 
led to marked psychoneurotic reactions The effective program of s)s- 
teniatic rehabilitation and ps} chotherapeutic measures which was employed to 

•Zeligs, M A Psjchosomatic aspects of filanasis, Jr Am Med Assoc, 1945, cx'tvni, 
1139-1142 
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combat this has been described by Zehgs ^ As the men learned from ob- 
servations on themselves that the symptoms did subside and that their sexual 
function was unimpaired, confidence returned except in some fundamentally 
psychoneurotic individuals 

Although it IS tlieoretically possible that the infection might become 
established in the Southern States where conditions are favorable for propa- 
gation of the mosquito (as was once the case in Charleston, S C ), it seems 
very improbable that this will occur The observations which have been 
briefly reviewed indicate that the disease will probably not continue to be a 
problem in this country , 
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American Phai macy Edited by Rufus A Lyman, M D , Dean, College of Phar- 
ma^ , Director, Student Health Service, University of Nebraska , Editor, Ameri- 
can Journal of Pharmaceutical Education J B Lippincott Company, Philadd- 
phia 1945 26 X 18 5 cm , 540 pages Price, $3 00 

This comprehensive treatise is a symposium from the pens of more than twenty 
pharmaceutical specialists It purports to embrace the fundamental knowledge upon 
which the practice of pharmacy is based The three principal divisions of the book 
are set forth in the title fundamental principles and practices , pharmaceutical prepa- 
rations , biologicals 

Part one is preceded by a cogent historical review of pharmacy and its past and 
present relati6nship to medicine The general physical and chemical processes em- 
ployed m the manufacture of drugs and medicines are given in detail The physico- 
chemical principles involved in these procedures are discussed Among these topics 
are ionization, coUoidality, solubility and extraction of vegetable drugs 

The second part of the volume is concerned with the galenical preparations of the 
United States Pharmacopoeia and National Formulary Tinctures, fluidextracts, pills 
and tablets are among the classes of preparations discussed The section on ointments 
and the newer water-soluble ointment bases is worthy of special commendation 

The third section of the book embraces three large classes of biological products 
used as drugs, namely vitamins, hormones and the sera and vaccines The responsi- 
bility of the pharmacist in handling these products is emphasized and the salient 
features of their manufacture and therapy are discussed 

In general, the volume fulfills the broad purpose of its editor The style is good 
and descriptions are lucid The reviewer regrets that when therapeutic use is men- 
tioned, the statements are meagre and can scarcely be considered as adequate for 
pharmaceutical knowledge 

It IS hoped that this symposium concept of treatises in pharmacy will be but the 
forerunner of other volumes in the sciences cognate to pharmacy 

J C K, Jr 
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COLLEGE NEWS NOTES 

Enlistments and Retirements 
-■ American College of Physicians Members 

Not pre\iously reported among members of Pie American College of Phjsicians 
on active Military Service, is tlie name of Dr Thomas J Carmcelli, of Framingham, 
Mass , who has been on actn e dutj' with tlie Medical Corps, USNR 

The total number of members of the College recorded on actne duty to date, is 
“1,928 

The following members of the College have been honorably discharged 

Maurice James Abrams, Brewton Ala (Lt Col MC, AUS) 

Conrad B Acton, Baltimore, Md (Col , MC, AUS) 

Harry A Alexander, Boulder, Colo (Major, MC, AUS) 

Frank W Anzinger, Springfield, Ohio (Capt, MC, AUS) 

Daniel H Autry, North Little Rock, Ark (Lt Col MC, AUS) 

Walter Hilmat Baer, Manteno, 111 (Capt , MC, AUS) 

M Herbert Barker, Chicago, 111 (Lt Col , MC. AUS) 

Justus Barnes, Montgomery, Ala (Lt Col , MC. AUS) 

William E G Bayley, La Crosse, Wis (Major, MC, AUS) 

Gerald A Beatty, Wilmington, Del (Major, MC, AUS) 

Carl Bumtt Beeman, Grand Rapids, Mich (Major, MC, AUS) 

Orpheus J Bizzozero, Waterbury, Conn (Lt Col , MC, AUS) 

Raymond J Borer, Toledo, Ohio (Lt Col , MC, AUS) 

Edward L Bortz, Philadelphia, Pa (Capt, MC, USNR) 

Albert G Bower, Glendale, Calif (Capt , MC, USNR) 

Bert M Bullington Urbana, 111 (Lt Col , MC, AUS) 

Lewis Thomas Bullock, Los Angeles, Calif (Major, MC, AUS) 

Paul A Burgeson, Warsaw, N Y (Major, MC, AUS) 

J Scott Buttervvortli, New York, N Y (Capt , MC, AAF) 

Charles Stanford Byron, Brooklyn, N Y (Major MC, AUS) 

James C Cam, Rochester, Alinn (Lt Col, MC, AUS) 

Thomas J Carmcelli, Framingham, Mass (MC, USNR) 

Henry R Carstens, Detroit, Mich (Col , MC, AUS) 

John Richard Cavanagh, Washington, D C (Lt Comdr, ^IC, USNR) 

Francis H Qiafee ProMdence, R I (Major, MC, AUS) 

William Holmes Chapman, Jr, Suffolk, Va (Major, MC, AUS) 

Milton Henry Clifford, Cambridge, ^lass (Lt Col , MC, AUS) 

Sander Cohen, Cincinnati, Ohio (Lt Col , MC, AUS) 

Neil L Crone, Boston, Mass (Col MC, AUS) 

Simon Dack, New York, N Y (Capt , MC, AUS) 

Lucious L DaMdge, Shreveport, La (Major, MC, AUS) 

Herman F DeFeo, Chicago, 111 (Lt Col , MC, AUS) 

Douglas Donald, Detroit, Midi (Lt Col , iMC, AUS) 

Thomas O Dorrance, Bluffton, Ind (Capt, MC, AUS) 

John M Dyson, Hazelton, Pa (Major, MC, AUS) 

Ralph Artliur Elliott, Gary, Ind (Capt, ^IC, AUS) 

Earl Bradley Erskine, Eianston, 111, formerly Jamaica, N Y tConidr, MC, USN) 
George F E\ans, Clarksburg, W Va (.Lt Col, MC, AUS) 

I Donald Fagin, New York, N Y (Assistant Surgeon USPHS (,R)) 
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Stanley Fahlstrom, Chicago, III (Col , MC, AUS) 

Milton B Filberbaum, Brooklyn, N Y (Lt Comdr , MC, USNR) 

Eliot E Foltz, Chicago, 111. (Capt, MC, AUS) 

Marcel J Foret, New Orleans, La (Major, MC, AUS) 

Everett C Fox, Dallas, Tex (Comdr, MC, USNR) 

Israel S Freiman, New York, N Y (Capt, MC, AUS) 

Meyer Fnedenson, New York, N Y (Capt, MC, AUS) 

Mark W Garry, Milwaukee, Wis (Passed Assistant Surgeon, USPHS (R) ) 
Wilton Ross Glenney, Pottsville, Pa-.(Major, MC, AUS) 

John Langdon Gompertz, Piedmont, Cahf , now Onnda, Calif (Capt, MC, A 
Douglas M Gordon, Ponca City, Okla (Major, MC, AUS) 

William Henry Gordon, Detroit, Mich (Col , MC, AUS) 

Ghent Graves, Houston, Tex (Capt, MC, USNR) 

Irving Greenfield, New York, N Y (Capt, MC, AUS) 

Augustus A Hall, Columbus, Ohio (Lt Col , MC, AUS) 

William Marion Hall, Shreveport, La (Capt , MC, AUS) 

James L Hamilton, Chattanooga, Tenn (Major, MC, AUS) 

Armand William Hanss, Springfield, Mo (Major, MC, AUS) 

Theodore S Heineken, Jr , Bloomfield, N J (MC, AUS) 

James Henry Herndon, Dallas, Tex (Capt , MC, AUS) 

Walter H Hill, San Antonio, Tex (Capt, MC, AUS) 

Byron Jay Hoffman, Atlanta, Ga (Capt, MC, AUS) 

Arthur Allan Humphrey, Battle Creek, Mich (Comdr , MC, USNR) 

Harold L Israel, Philadelphia, Pa (Capt , MC, AUS) 

Clyde R Jensen, Seattle, Wash (Comdr , MC, USNR) 

Arvid T Johnson, Rockford, 111 (Capt, MC, AUS) 

Benjamin Juliar, Detroit, Mich (Capt, MC, AUS) 

Harry M Kandel, Savannah, Ga (Major, MC, AUS) 

John Leonard Kantor, New York, N Y (Col , MC, AUS) 

Paul Sadler Kemp, Macon, Ga (Capt , MC, AUS) 

Francis E Kenny, Buffalo, N Y (Major, MC, AUS) 

Milton Kissin, New York, N Y (Major, MC, AUS) 

Walter O Klmgman, New York, N Y (Lt Col , MC, AUS) 

Leslie R Kober, Phoenix, Ariz (Lt Comdr , MC, USNR) 

Zeno N Korth, Omaha, Nebr (Lt Col , MC, AUS) 

Manfred Kiacmer, Newark, N J (Major, MC, AUS) 

John Edward Leach, Paterson, N J (Lt Col , MC, AUS) 

Harold D Levine, Boston, Mass (Major, MC, AUS) 

Howard Avery Lindberg, Qiicago, 111 (Lt Col , MC, AUS) 

Charles H LuUerloh, Hot Springs National Park, Ark (Col , MC, AUS) 
Thomas B Magath, Rochester, aimn (Capt , MC, USNR) 

Julian E McFarland, Ames, Iowa (Comdr , MC, USNR) 

Frank B McGlone, Denver, Colo ^lajor, MC, AUS) 

ChailesA McKendree, New York, N Y (Capt , MC, USNR) 

John Ficek Miller, Newark, Ohio (Major, MC, AUS) 

Tate Miller, Dallas, Tex (Lt Comdr , MC, USNR) 

Samuel Mirsk>, Ottawa, Ont , Can (Major, RCAMC) 

Morris E Missal, Rochester, N. Y (Lt Col , MC, AUS) 

Robert S Palmer, Boston, Mass (Capt , MC, USNR) 

Orman C Perkins, Brooklyn, N. Y (Comdr, MC, USNR) 

Horace Pettit, Philadelphia, Pa (Major, MC, AUS) 
lolin M Porter, Concordia, Kan (Comdr , MC, USNR) 

Harold Walter Potter, New' Brunswick, N. J (Lt Col , MC, AUS) 
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John F Rainc}, Anderson, S C (Capt, MC, AUS) 

Harold L Rakov, Kingston, N Y (Comdr , MC, XJSNR) 

John Patrick Rattigan, Brighton, Mass (Lt , MC, USNR) 

Jack Rom, Detroit, Mich (Capt , MC, AUS) 

Edward Still Ross, Dallas, Tex (Lt Comdr , MC, USNR) 

E Driver Rowland, Hot Springs, Ark (Major, MC, AUS) 

Milton Jerome Rueger, Detroit, Mich (Capt, MC, AUS) 

J Griswold Ruth, Flint, Mich (Capt , MC, AUS) 

William Saphir, Qiicago, 111 (Major, MC, AUS) 

Sidney Sdinur, Houston, Tex (Capt , MC, AUS) 

John Bernard Scliwedel, New York, N Y (Lt Comdr , MC, USNR) 
Stanley D Simon, Cincinnati, Ohio (Major, MC, AUS) 

Howard Nellson Simpson, Woburn, Mass (Major, MC, AUS) 
Kenneth McLane Smith, Columbus, Ohio (Lt Col , MC, AUS) 
William Lester Smith, Carbondale, 111 (Senior Surgeon, USPHS) 
Maurice Sokolow, San Francisco, Calif (Lt , MC, USNR) 

Mitchell A Spellberg, Chicago, 111 (Major, MC, AUS) 

Brandt Ferguson Steele, Indianapolis, Ind (Major, MC, AUS) 

Edwin Chester Swift, Jacksonville, Fla (Comdr , MC, USNR) 

Boen Swinny, San Antonio, Tex (Lt Col , MC, AUS) 

Robert T Terry, Denver, Colo (Major, MC, AUS) 

Henry M Thomas, Jr , Baltimore, Md (Col , MC, AUS) 

George^C Turnbull, Evanston, 111 (Lt Col , MC, AUS) 

Eugene L Walsh, Evanston, 111 (Major, MC, AUS) 

George Wilks Warrick, Birmingham, Ala (Lt Col , MC, AUS) 
WiUard H Willis, Utica, N Y (Major, MC, AUS) 

Walter J Wilson, Jr , Detroit, Mich (Capt , MC, AUS) 

Donald J Wolfram, Indianapolis, Ind (Lt Col , MC, AUS) 

Stuart Yntema, Saginaw, Mich (Lt Col , MC, AUS) 

John I Zarit, Denver, Colo (Major, MC, AUS) 


' New Life Members 

The following Fellows of the College have become Life Members 

Dr Ernest Dexter Hitchcock, Great Falls, Mont 
Dr Johannes Maagaard Nielsen, Los Angeles, Calif 


Gifts to the Coli^ge Library 

The following gifts of publications by members are gratefully acknowledged 

Books 

Malcolm T McEachern, F A C P , Associate Director, American College of 
Surgeons, Chicago, Illinois — ^\'^olumes I and II, “The Joy of Living,” auto* 
biography by the late Dr Franklin H Martin, “Digest of the Proceedings 
of the Council of National Defense during the World War,” by tlie same 
autlior 
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Repi mfs 

Nathan Bluniberg, F A C P , Philadelphia, Pa 1 i eprint 

Richard D Kepner, F A C P , Honolulu, T H — 2 reprints 

John E Leach, FA CP, Lieutenant Colonel, (MC), AUS— 1 reprint 

Laurence H Mayers, F A C P , Chicago, 111 —2 reprints 

Frederick MulSow, F A C P , Cedar Rapids, Iowa— 1 reprint 

Joseph F Painton, FACP, Lieutenant Colonel, (MC), AUS— 1 leprint 

William Stem,' (Associate), New Brunswick, N J— 3 reprints 

Burton L Zohman, FACP, Brooklyn, N Y —2 reprints 


The Oklahoma City Annual Fall Clinics were held November 24-25 Dr Finest 
E Irons, FACP, President of the College, was a guest speaker 


The American College of Physicians Regional Meeting Held in Chicago 

The Annual Regional Meeting for Illinois, Indiana, Iowa, Kentucky, Michigan, 
Minnesota and Wisconsin was held at the Hotel Continental, Chicago, November 10, 
1945, under the chairmanship of Dr LeRoy H Sloan, FACP, Regent The Ex- 
ecutive Committee consisted of the Governors of the College for tlie participating 
States 

The meeting was featured as the concluding session of The American College of 
Physicians Postgraduate Course in Endocrinology, under Dr Willard 0 Thompson, 
FACP, November 5-10, and as the introductory session to The American College 
of Physicians Postgraduate Course in Gastro-enterology, directed by Dr Walter L 
Palmer, F A C P , at the Uni\ersity of Chicago, November 12-17 Furthermore, this 
Regional Meeting was a joint session with the War-Time Graduate Medical Meet- 
ings, and a Medical Confeience of the Sixth Service Command and Adjoining Areas 
The attendance was approximately 400 The scientific program was as follows 

Mouiing Session 

1 Climco-Pathological Conference 

Eduin h Hirsch, MD, PhD (by invitation), Director, Department of 
Paihologi , St Luke s Hospital , and Josiah J Moore, M D , Ph D , F A C P , 
Director, Moore Clinical Laboratory, Chicago 

2 Ruptured Inti acranial Aneurysms 

Adolph L S\iis, MD (Associate), Acting Head, Department of Neurology, 
and Associate Professor, State University of Iowa College of Medicine, Iowa 
Cit\ 

3 Present Status of Penicillin in the Treatment of Syphilis 

Ropiri M Craig, MD (Associate), Past Assistant Surgeon, U S Public 
Healtli Sen ice, Co-Director, Chicago Intensive Treatment Center 

4 'Ihe Clinical Significance of the Rh Factor 

Elmfr L DlGowin, MD (bj invitation). Associate Professor in the Depart- 
ment of Internal Medicine State Univeisity of Iowa College of Medicine, 
Iowa Cit> 

5 Ihe Role of Amino Acids in Protein Metabolism (Experimental Studies) 

Pali M Caxxox, MD, PhD (by invitation). Professor of Pathology and 
Head of the Department, University of Chicago 
h Liulncrme Causes of Stenlitj 

E C MD, FACS (bj invitation). Associate Professor of Gyne- 

cology and Obstetrics, Duke Unncrsitj School of Medicine, Chief of En- 
docrine DiMsion and Endocrinologist, Duke Hospital, Durham, N C 
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7 Endocrine Regulation of Menstruation 

Joseph E Markee, PhD (bv imitation), Professor of Anatomy, Duke Uni- 
versity Sdiool of Medicine Durham, N C 

8 Antihormones 

Kenneth W Thompson, D (by invitation), Managing Editor, Journal of 
Clinical Endocrinology, Clinical Professor of Surgery, Tufts College Medi- 
cal School, Boston 

9 The Use of Concentrated Human Albumin in the Treatment of Edema of Renal 

and Hepatic Origin 

George W Thorn, M D , F A C P , Hersey Professor of the Theory and Prac- 
, tice of Physic, Harvard ^ledical School, Physician-in-Chief, Peter Bent 
Brigham Hospital, Boston 

Luncheon Addiess 

The Nutrition Picture in Italy 

Elmer L Sevringh^us, MD, FA CP, Professor of Medicine, University of 
Wisconsin Medical Sdiool, ^ladison 

Afternoon Session 

[Military Medicine and Civilian Practice 

The Application of the Experiences Gained in Military Medicine to Daily Practice 

in Civilian Life 

1 Infectious Hepatitis ' 

M Herbert Barker, M D , F A C P , Chicago, Assistant Professor of Medicine, 
Nortliwestern Unnersity Medical School, formerly Colonel, Medical Corps, 
Consultant in Hepatitis, Allied Force Headquarters, Mediterranean Theater 

2 Acute Respiratory Diseases 

Wesley W Spink, M D , F A C P , Associate Professor of Medicine, Uni\ er- 
sity of Minnesota, Minneapolis 

3 Tropical Infections 

Col Henry M Thomas, M D , F A C P , Consultant in Medicine, Southwest 
Pacific Area, former Governor and Vice President of American College of 
Physicians ,, Associate Professor of Medicine, Johns Hopkins Unnersity 
Sdiool of Medicine, Baltimore 
Discussion by 

Lt Col Myles P Baker, MD (,by mvitation). Medical Consultant, Head- 
quarters, Sixtli Senuce Command 

J Roscoe Miller, MD, FA CP, Dean, Northwestern University Medical 
Sdiool Chicago 

4 Neuropsydiiatry 

Roy R Grinker, MD (by invitation). Director of the Psychosomatic and Psy- 
diiatric Institute of Michael Reese Hospital, Chicago 

5 Peripheral Vascular Diseases 

(а) Medical Aspects 

Major David Abramson MD, FA CP, Mayo General Hospital, Gales- 
burg, 111 

(б) Surgical Aspects 

Lt Col Harris B Schlm\cker, MD (by invitation), Mayo General 
Hospital, Galesburg, 111 

6 Educational Facilities for tlie Returning Medical Officers 

Victor Johnson, MD, PhD (by invitation). Secretary^, Council on I^Iedical 
Education and Hospitals, American Medical Association, Chicago 
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7 Planning for Future Hospital Needs 

Otis L Anderson, M D , F A C P , Hospital 
Service, Washington, D C 


Division, U S Public Healtli 


At a meeting of the Board of Regents at Philadelphia, November 18, 1945, the 
following elections to membership in the College were made 

Elections to Associateship 


Akin, John Marvin, Birmingham, Ala 
Alberhasky, Robert James, Louisville, Ky. 
Alderman, Jerome Elliot, Syracuse, N Y. 
Alpert, Barnett, Brooklyn, N Y 
Asher, Leonard Max, Los Angeles, Calif , 
(MC), AUS 

Auerbach, Oscar, Staten Island, N. Y, 
(MC), USNR 

Avery, Noyes Latham, Jr, Ann Arboi, 
Mich , (MC). AUS 

Baldwin, Arthur Dwight, Wellesley, 
Mass, (MC), AUS 

Barnes, Malcolm Lynn, Louisville, Ky., 
(MC), AUS 

Barnett, William Edwin, Logansport, 
Ind, (MC), AUS 

Briggs, Ward Wright, Wilmington, Del , 
(MC), USNR 

Brill, Norman Quintus, New York, N. Y , 
(MC), AUS 

Brugsch, Hemridi Georg, Boston, Mass, 
(MC), AUS 

Cayer, David, Winston-Salem, N C 
Chapman, Don Wilton, Houston, Tex 
Clark, Thomas Edison, Columbus, Ohio, 
(MC), USNR 

Clcmmer, John Jasper, Albany, N Y. 
Qosc, Henry Pletclier, Philadelphia, Pa 
Cohen, Samuel E , Binghamton, N Y 
Coi’entry, William Dean, Duluth, Minn., 
(MC), AUS 

Harrow, Arthur Charles, St Louis, Mo , 
(MC), AUS 

Derhes, Vincent Joseph, New Orleans, 
La 

Dewey, George, Washington, D C 
Dickie, Helen Atrd, ^ladison, Wis 
Di Gregorio, Nicholas John, Brooklyn. 
N y., (MC), AUS 

Lclcr, Henry Dunlop, Washington, D 
C.USPHS 


Elliott, Robei t William, St Louis, Mo , 
(MC), AUS 

Elstei , Benjamin Burt, Port Arthur, Tex 

Fischer, Jacob Warren, Chicago, III 

Fisher, A Murray, Baltimore, Md 

Flatow, Jeiome Harold, Syracuse, N Y. 

Goldfarb, Walter, New York, N Y., 
(MC), AUS 

Guss, John Hiner, Staunton, Va 

Hargis, William Huard, Jr , San Antonio, 
Tex, (MC), AUS 

Harvey, Robert Philip, Denver, Colo , 
(MC), AUS 

Herbut, Peter Andrew, Philadelphia, Pa 

Hobbs, Thomas Gideon, Chicago, 111 , 
(MC), AUS 

Hodell, George Richard, Houston, Tex 

Hodil, Elmer Raleigh, Allenwood, Pa 

Horan, Michael Joseph, Jr, Rochester, 
Minn 

Hubbard, Milton Edward, Los Angeles, 
Cahf , (MC), AUS 

Hynes, Kyran Robert Emmett, Seattle, 
Wash 

Indelicate, Joseph Carhno, Brooklyn, 
N. y 

January, Lewis Edward, Iowa City, 
Iowa, (MC), AUS 

Jeffers, William Allen, Philadelphia, Pa., 
(MC), AUS 

Jones, Granville Lillard, Marlboro, N. J. 

Kaliski, Sidney Richard, San Antonio, 
Tex 

Kasich, Milosh, Weehawken, N. J., 
(MC), AUS 

Kimball, James LeRoy, Salt Lake City, 
Utah 

Kimbro, Robert Wilhs, Cleburne, Tex , 
(MC), AUS 
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Klatskin, Gerald, New Haven, Conn , 
(MC), AUS 

Levi, J Elliot, Baltimore, Md, (MC), 
AUS 

LeMnson, Julian Paul, Pittsburgh, Pa 

Levy, Herman Abraham, Chicago, 111 

Libin, Isaiah Edward, New York, N. Y, 
(MC), AUS 

Linsman, Joseph Francis, Washington, 
D C, (MC), USA 

Lustok, Mischa J, Milwaukee, Wis, 
(MC), AUS 

Lyons, Harold Aloysius, Washington, 
D C, (MC), USN 

Mares, Luinir Martin, Wenatchee, Wash , 
(MC), AUS 

Marquis, Harold Henry San Francisco, 
Cahf , (MC), AUS 

McTavish, Willson Alexander, Toronto, 
Ont, Can 

Mendell, Theodore H, Philadelphia, Pa, 
(MC), AUS 

Merves, Louis, Philadelphia, Pa, (^IC), 
AUS 

' Morris, Milton Howard, Far Rockaway, 
N Y 

Nay, Ridiard Marion, Rochester, Minn, 
(MC), AUS 

Nolan, Don Edwin, Dayton, Ohio, (MC), 
AUS 

Odle, Sidney G , Pittsburgh, Pa 

Pierce, Leslie Staebler, Greensburg, Pa , 
(MC), AUS 

Pohl, Arnold Waite, Albany, N Y 

Powell, William Nottingham, Temple, 
Tex 

Pullen, Roscoe LeRoy, New Orleans, La 

Robinson, Joseph Franklin, 'Wilkes- 
Barre, Pa 

Rosove, Leon, Santa Monica, Calif , 
(MC), USNR . 

Rotter, Saul David, West Palm Beach, 
Fla 
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Rupp, John Jerome, Santa Barbara, 
Cahf, (MC), USNR 
Rutherford, Robert Bruce, Peoria, 111, 
(MC), AUS 


Sauvageot, John Paul, Akron, Ohio, 
(MC), AUS 

Savage, Charles Linwood, Penns Grove, 
N J 

Shields, Ralph Kenneth, Bethlehem, Pa, 
(MC), AUS 

Shulack, Norman Richard, Brooklyn, N 
Y, (MC), AUS 

Smith, Leslie Benjamin, Phoenix, Ariz, 
(MC), AUS 

Spicknall, Charles Gassaway, Washing- 
ton, D C,USPHS 

Stem, Irwin Daniel, Mt Vernon, N Y, 
(MC), AUS 


Talkov, Robert Harold, Boston, Mass , 
(MC), AUS 

Tarr, Leonard, New York, N Y, (MC), 
AUS 

Texon, Meyer, New York, N Y 

To^vnsend, Leslie M , Roselle Park, N J 

Veatch, Everett Parker, Pasadena, Tex 

Vickers Martyn Andrew, Bangor, Maine 

Vilter, Richard William, Cincinnati, Ohio 

Wachstein, Maximilian, Middletown, 
N Y 

Waldman, Samuel, Brooklyn, N Y 

Webb, Richard Fouke, Pasadena, Cahf, 
(MC), AUS 

Weickliardt, George Davis, Washington, 
D C 

White, Paul Luke, Austin, Tex, (MC), 
AUS 

Wood, Donald Eugene, Indianapolis, 
Ind , (MC), AUS 

Wright, Donovan George, Washington, 
D C, (MC), USN 


Zeis, Leander Bernard, Houston, Tex 
Zeman, Frederic David, New York, N Y 
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Elections to FcUoivship 


Agnew, George Harvey, Toronto, Ont, 
Can 

Andrews, Cecil Lenzora, Washington, 
D C, (MC),USN 

Arndt, Karl Frederick, Denver, Colo, 
(MC), AUS 

Arnold, Harr> Loren, Jr, Honolulu, T 
H 

Baer, Samuel, Philadelphia, Pa 
Bauerlein, Theodore Charles, Salt Lake 
City, Utah 

Berliner, Kurt Joseph, New York, N Y 
Bradford, Henry Alexander, Detroit, 
Mich, (MC), AUS 
Briggs, John Francis, St Paul, Minn 

Clagctt, A(ugustus) Henry, Jr, Phila- 
delphia, Pa 

Clement, David Hale, Buffalo, N Y , 
(MC). AUS 

Cohen, Abraham George, New York, N 
Y, (MC), AUS 

Cohen, Samuel James, Brooklyn, N Y 
Comeau, Wilfrid Joseph, Bangor, Maine, 
(MC). AUS 

Dack, Simon, New York, N Y 
Dawber, Thomas Royle, Washington, D 
C , USPHS 

Dine, William Clay, Jr, Amarillo, Tex, 
(MC), AUS 

Donoian, Maurice Anthony, Schenec- 
tad>. N Y 

Kiigeliiardt, Hugo Tristram, Houston, 
lex 

Eppingci, Eugene Charles, Boston, 
Mass, (MC), AUS 

T scaimlia, Roberto Francisco, San Fran- 
ci':co, Cahf , (MC), AUS 
Elans Ldgar Ernest Penns Grove, N J 

lagin, l(r\inR) Donald, Detroit, Mich, 
USPIIS (R) 

Fcder, Isidore Albert, Brookhn N Y 
( MC), \US 

I'fcin Harrj Da\td, New York N Y 
(MCL AUS 

1 ishei, Jame.^ Brookhank Wichita. Kan 
Thm., lohn Molhn Boston, Mass 
Po'-in, Pmna'. Ltfi Chicago, III 


Foulgei, Margaret P H, Philadelphia, 
Pa 

\ 

Green, Harold David, Winston-Salem, 
N C 

Hathhorn, Harold Ellsworth, Youngs- 
town, Ohio, (MC), AUS 
Hopkins, B Smith, Jr, Urbana, 111 
Houston, Robeit Alexandei, Sunbuiy, 
Pa 

Jaffe, Louis, Detroit, Mich, (MC), AUS 
Jones Stewart Hayner, Boston, Mass 
Joyce, Frank Thomas, Chickasha, Okla., 
(MC),AUS 

King, Boyd G, Cleveland Heights, Ohio, 
(MC), AUS 

King, \ViIliam David, Washington, D C , 
USPHS 

Kinsey, Roy Elias, Peekskill, N Y, 
(MC), AUS 

Kotte, Joim Harold, Cincinnati, Ohio 
Kruger, Alfred Leon, Jersey City, N J,, 
(MC), AUS 

Kurz, Edward Royal Henry, Biooklyn, 
N Y, (MC), AUS 
Kjsei, Franklin Arthur, Evanston, 111 

LeW^inn, Edward Beinaid, Philadelphia. 
Pa 

Lewis, Leon, New Yoik, N Y. (MC), 
USNR 

Lilga, Harris V intent Petoskey. Mich , 
(MC), AUS 

Lipschutz, Louis Sanderson, Detroit, 
Mich, (MC), AUS 
Lynch, John Phillip, Richmond Va 

Manchester, Robert Case, Norfolk, Va, 
(MC) USNR 

Mai shall, Edw'ard Allen, Cleveland, Ohio, 
(MC), AUS 

Massie, Edw'ard, St Louis, Mo 
McCloskej, Bernard J , Johnstowm, Pa 
McFarland, Julian Eewart, Ames, Iowa, 
(MC), USNR 

Mel.imcd. Samuel, New Yoik, N Y , 
(MC), AUS 

Menecl}, George Rodne\. Nashville, 
Tenn 



]Michalo\er, Saul, Brooklj-n, N Y, 
(MC), AUS 

New burger, Robert Anton, New York, 
' NY,(AIC), AUS 

Parks, Harry, Atlanta, Ga 

Peake, John Day, Mobile, Ala 

Raab, Wilhelm Burlington, Vt 

Reeser, Richard, Jr , Daj’tona Beach, Fla 

Reinhart, Harry Louis, Columbus, Ohio 

Ripp>, Edwnn Luther, Dallas, Tex, 
(MC), AUS 

Russek, Henry Irving, Brooklyn, N Y, 
USPHS (R) 

Saxe, Earl Topeka, Kan, (MC). AUS 

Sdiiller, Israel Abraham, Brooklyn, N 
Y, (MC), AUS 

Schwartz, Louis Adrian, Detroit, Mich, 
(MC), USNR 

Shutkin, Micliael W , Milw aukee Wis 

Smith, Kenneth McLane, Columbus 
Ohio, and Pasadena, Calif 


Soffer, Louis Julius, New' York, N 

Solomon, Saul, New York, N Y , (3\ 
AUS 

Steinberg, ^lorris Feldman, Brool 
N Y, (MC), AUS 

Stuart, Charles Keith, Hamilton, < 
Can 

Taub, Samuel James, Chicago, 111 

Tempel, Carl Willard, Washington 
C, (MC), USA 

Thomas, Paul Jasper, Dallas, Tex 

Van AlstMie, Walter Kent, Binghan 
N Y' 

Withers, Or\al Ra3mond, Kansas < 
Mo 

Yeager, Robert Lee, Jr, Pomona, N 

Young, Ellis William, Pittsburgh, 
(MC), AUS 

Ziskm. Thomas, Alinneapolis, ^1 
(MC) AUS 


The Committee on Fellow'ships and Aw'ards met at the College Headquarter 
November 17 and carefully considered the credentials of fi\e applicants for Rese 
Fellowships in ^ledicine for a period of one >ear beginning January 1, 1946, wnt 
annual stipend ranging from $1,800 to $2,500 

At Its meeting held on November IS, tlie Board of Regents awarded a Rese 
Fellow'ship in iMedicine to Dr Kenneth Austin Eveljn of Montreal, Canada, to i 
in the Department of Pathologj , McGill University, under Professor Duff, and ai 
Rojal Victoria Hospital under Dr Jonathan Meakins, on the Pathogenesis and T 
ment of Hj'pertension Dr E^ehn has alreadj made his mark in scientific clii 
research and seri ed w ith distinction as Commander of the Biophj sics Lahorator 
the RCAF in ilontreal 

The Committee also carefulh' studied nine other applications for Clinical Fel 
ships in Medicine for the jear 1946, wnth an annual stipend ranging from $1,8C 
$3,000, depending on individual circumstances These Clinical Fellowships 
start at am' time during 1946 and are not renewable The\ are designed prim; 
for physicians honorablj discliarged from the Armed Forces who are Fellows, 
sociates or prospectne candidate^ for Associateship m the College The Comm 
recommended Clinical Fellowships for fi\e of the nine candidates 

Dr Joseph ilidiael Barker, Arlington, Virginia 
to w'ork with Dr Frank Wilson at the Unnersitj 
of Michigan Hospital 

Dr Norman Leo Cressj Beverh, Massachusetts 
to work 111 the Department of Medicine Yale 
Universit\ under Dr Francis G Blake 
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Dr John Bamber Hickam, Dayton, Ohio, 
to work with Dr Eugene Stead at Emory 
University, Atlanta, Georgia • 

Dr John^ Scott Hunt, Lexington, Kentucky, 
to work with Dr Hugh Morgan at Vanderbilt 
University, Nashville, Tennessee 

Dr Philip Anthony Tumulty, Washington, DC, 
to work with Dr Warfield Longcope at tlie 
Johns Hopkins Hospital, Baltimore, Maryland 

The Committee invites attention to the fact that funds are still available for two 
additional Research Fellowships for 1946, and that applications may be submitted not 
later than April 1, 1946 Four or five additional Clinical Fellowships may be awarded 
to outstanding candidates at any time during the coming year, preferably before April 
1, 1946 Further information and application blanks may be obtained by contacting 
the Educational Director at 4200 Pine Street, Philadelphia 4, Pa 


The Committee on Educational Policy of tlie Board of Regents, at a meeting 
at the College Headquarters on November 17, approved in general the following out- 
line of proposed postgraduate courses for the Spring and Autumn of 1946 (Number 
of courses indicated in parenthesis) 

Allergy (2), Arthritis (3), Cardiology (2), Chemo-therapeutics (1), Chest 
Diseases (2), Gastro-enterology (3), General Medicine (3), Hematology (1), Internal 
Medicine (4), Metabolic Diseases and Nutrition (1), Pathological-physiology of 
Disease (1), Peripheral Vascular Diseases (2), Psy^iatry and Neurology (2), 
Ps\ chosomatic Medicine (1) 

The details of organization of these courses will be worked out by the Office of 
the Educational Director and, when available, a prospectus will be sent to each Mem- 
ber of the College, listing tlie location, duration and Director of each course Watch 
foi further announcements in succeeding issues of this journal 


Ihe Educational Directoi has been in touch with each Regent and Governoi of 
the College, requesting information concerning aiailable lesidencies in medicine, 
assistantships, teaching positions and research assignments throughout the country 
in an attempt to oiganize a helpful postwar program for the benefit of our returning 
medical officers from the Armed Forces At the present writing some 1,600 members 
of the College arc still in uniform, serving their country The majority of these medi- 
cal officers Mill be returned to an inactive duty status within the next three to six 
months, or sooner One of the functions of the Educational Director is to provide, 
111 so far as possible, personal counsel and advice in the matter of further training 
lor our joungcr leteran members, and a list of desirable locations for the practice of 
Internal Medicine and its allied specialties for older medical officers upon their release 
from actiic inilitarj dutj 

Tlie College in no Maj will act as a placement bureau but will endeavor to secure 
intornntion of lalue m allocating and aiding transition of Rcscnc Alcdical Officers 
m their return to ciiilian medicine 

'Ihe College requests all Members in cnilian life to foruard immediately to its 
Educ.nlional Director anj information concerning available residencies assistantships, 
teiehing positions and research assignments and/or desirable places for the practice of 
livcrinl Medicine 
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The meeting was concluded in the evening with a dinner session and an address 
by Dr Robert S Stone, Professor of Radiology, University of California, and Visit- 
ing Professor of Roentgenology, University of Chicago, on “The Implications of tlie 
Atomic Age for Medicine ” 


Colonel Henry M Thomas, Jr , F A C P , Consultant in Medicine, 1943-1945 
Soutliwest Pacific Area, and AFWESPAC, addressed the Medical Conference of the 
Sixth Senuce Command at the Drake Hotel, Chicago, 111 , November 9, on “Schisto- 
somiasis Japomca ” 

The American College of Radiology has announced tlie first of a projected series 
, of postgraduate courses sponsored by that organization in conjunction witli selected 
teaching institutions, during the week of February 4, 1946, at the Philadelphia County 
Medical Society Building This first and experimental course, patterned after similar 
courses conducted by The American College of Physicians and The American College 
of Surgeons, will be jointly sponsored by The American College of Radiology and 
The Philadelphia Roentgen Ray' Society The course will be under the direction of 
Dr Eugene Pendergrass, F A C P , of the University of Pennsylvania The course 
will include practical consideration of therapy problems concerned with the physics 
of radium and roentgen rays, carcinoma of the female genital tract, carcinoma of 
the breast, carcinoma of the head and neck, carcinoma of the skin, treatment of in- 
fections, radiation treatment of blood dyscrasias and lymphoblastomas, cancer de- 
tection dimes and important developments in cancer research 

Advance registrations sliould be made with the Commission on Education, Ameri- 
can College of Radiology, 20 N Wacker Dnve, Chicago 6, 111 


The 15th Annual Spring Clinical Conference of the Dallas Southern Clinical 
Society will be held'at the Hotel Adolphus Dallas, Tex , Mardi 18-21 inclusive, 1946 


, Lieutenant Commander M Leonard Gottlieb Liberated 

Lieutenant Commander M Leonard Gottlieb, (Associate), (MC), USNR, 
formerly of New York City, who entered the Medical Corps of the Navy in the very 
early stages of the War, was taken prisoner on Guam and was in a prisoner of war 
camp in Japan for more than four years, having been liberated with the coming of 
tlie American troops He has returned to America, and at last advice was attached 
to St Albans Hospital in New York City 


Lieutenant Colonel Thomas H Tomlinson, F A C P , Thomasville, N C , has been 
awarded tlie Legion of Merit, with the following citation “He developed and closely 
supervised the tlieater hospitalization program and participated to a great extent in 
the devdopment of all otlier tlieater medical plans Through his untiring efforts and 
organizational ability he has successfully coordinated the medical actnities in this 
theater (India-Burma) for a period of over thirtj'-three months ” 

Colonel Tomlinson is in the United States Public Health Seriice and has been 
itli the executive office of tlie tlieater surgeon He first arrived in the China-Burma- 
India theater in March, 1942, to help institute the first medical precautions for 
American forces tliere He spent a part of 1942 with United States forces in the 
^fiddle East, tlien returned to India on permanent assignment 


A new' bi-montlih' medical journal, Gcnaincs, devoted to researdi and dinical 
reports on the processes and the diseases of the aged and aging, w'lll appear in January 
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under the editorship of Dr A E Hedback, who has been the editor of Modern Medi- 
cine since its inception Other journals published by Modern Medicine Publications 
include The Journal-Lancet and Modern Medicine 


At a recent meeting of The Maryland Association of Private Practicing Psy- 
chiatrists, Dr Wendell S Muncie, F A C P , Baltimore, Md , was elected Chairman, 
and Dr Horace K Richardson, F A C P , Baltimore, Md , was elected Vice-Chairman 
Dr Muncie was recently elected Chairman of the new Medical Advisory Board m 
the reorganization plans of The Mount Hope Retreat, Baltimore, Md Dr Richard- 
son was recently elected Secretary of Medical Advisory Board of tlie newly created 
Seton Institute in Baltimore The Seton Institute is a name selected to replace the 

former title of “The Mount Hope Retreat,” a 600-bed psychiatric hospital 

# 


The Institute of Medicine of Chicago conducted a conference on the control of 
tuberculosis in a metropolitan area, at the Palmer House, Chicago, III , November 
13-14 Participating in the program were recognized autliorities, local and national, 
m the field of tuberculosis, rehabilitation and public health There was also a 
scientific exhibit 


The American College of Radiology conducted a program and banquet com- 
memorating the fiftieth anniversary of the discovery of x-ray, at the Palmer House, 
Chicago, III , November 8, the meeting being sponsored locally by The Chicago Roent- 
gen Society, The Chicago Medical Society, The Institute of Medicine of Chicago and 
The Physics Club of Chicago 


Dr Maurice S Segal, F A C P , Assistant Professor of Medicine, Tufts College 
Medical Scliool, Boston, Mass, addressed The Hartford (Connecticut) Medical So- 
ciety, October 1, on “The Management of Serious Respiratory Disease with Par- 
ticular Reference to Inhalational Therapy” Dr Segal also gave an address on 
“Penicillin Aerosol in llie Management of Lobar Pneumonia, Bronchiectasis, Lung 
Abscess and Infective Bronchial Astlima,” at the Pratt Diagnostic Hospital on 
October 24 


^ iiie State Medical Society of Wisconsin held its 1946 Annual Meeting at the 
•ivlilwaukce Auditorium and the Schroeder Hotel, Milwaukee, October 7, 8 and 9 


Dr Joseph E Flynn (Associate) was released from the Aimy of the United 
States on October 26, 1945, to accept an assistant professorship in the Department 
of P.-itliologj at Columbia University College of Physicians and Surgeons, New York 
Cu,, 


Dr R H Kampmeier, F A C P , Associate Professor and Acting Director of 
the Department of Medicine, Vanderbilt University School of Medicine, recently 
rttiirncd from a 90-day tour of temporary duty with the Army in the European 
1 heater. ^ As a Consultant to the Office of the Surgpon General, he acted as clinician 
on one of the tc.ams making surveys of the nutritional status of the civilian popula- 
tion in the larger cities of the American occupation zone m Germany 


Hie American Academy of Ophthalmology and Otolaryngology will hold its An- 
mnl Session at the Palmer House, a«cago, October 13-17, 1946 
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The American Academy of Allergy held its Second Annual Meeting at tlie 
Palmer House, Chicago, December 10-11, under the Presidency of Dr Oscar Swine- 
ford, Jr , F A C P , Charlottesville, Va Numerous Fellows of The American College 
of Phj'sicians appeared on tlie program Tlie American Academy of Allergy is an 
amalgamation of The American Association for the Study of Allergy and The So- 
ciety for tlie Study of Asthma and Allied Conditions 


The Michigan State Medical Society will conduct its 81st Annual Session at the 
Book-Cadillac Hotel, Detroit, September 25-27, 1946 


Dr Isaac Starr Elected Dean, University of Pennsylvania School 

OF Medicine 

Dr Isaac Starr, Professor of Therapeutics at the University of Pennsylvania 
Sdiool of Medicine, during November was dected dean of tlie School, to succeed Dr 
William Pepper, who is becoming dean emeritus Dr Starr graduated from tlie 
University of Pennsjdvania School of Medicine m 1920, having previously received 
his degree of Badielor of Science from Princeton University He interned at the 
Massachusetts General Hospital, Boston He became an instructor in the Depart- 
ment of Pharmacology at the University of Pennsjdvania in 1922 He became Hart- 
zdl Research Professor of Therapeutics in 1933, being the first to hold that professor- 
ship He IS widely known for developing the heart gauge, which provides informa- 
tion not obtainable by stethescope or ordinary blood pressure apparatus During the 
War he devoted much time to research m military' medicine, and served on tlie Na- 
tional Research Council as diairman of a subcommittee on pharmacy which prepared 
a tedinical manual for the Army He is treasurer of the College of Physicians of 
Philadelphia, a past president of tlie American Society for Clinical Investigation, a 
member of the Council on Pharmacy and Chemistry of tlie American Medical Asso- 
ciation, and a member of tlie Revision Committee of tlie U S Pharmacopoeia He 
IS on tlie editorial board of the American Heart Journal and is a member of the As- 
sociation of American Physicians, tlie American Association for tlie Advancement 
of Science, tlie American Physiological Society and the American Society of Pharma- 
cology and Therapeutics 


Announcement of Van Meter Prize Award 

The American Association for the Study of Goiter again offers the Van Meter 
Prize Award of three hundred dollars and two honorable mentions for the best essaj s 
submitted concerning original ivork on problems related to tlie thyroid gland The 
Award will be made at the Annual Meeting of the Association which will be held in 
Chicago, Illinois, in April or May, 1946, provided essays of sufficient merit are 
presented m competition 

The competing essays may cover eitlier clinical or researcli investigations, should 
not exceed tliree tliousand words in length , must be presented in English , and a tj pe- 
written double spaced copy sent to the corresponding Secretary', Dr T C Daiison, 
207 Doctors Building, Atlanta 3, Georgia, not later tlian February 20, 1946 The 
Committee, who will review tlie manuscripts, is composed of men w'ell qualified to 
judge the merits of tlie competing essaj s 

A place will be reseried on the program of the Annual Meeting for presentation 
of the Prize Aw'ard Essay by tlie author if it is possible for him to attend The 
essay w ill be published in the Annual Proceedings of tlie Association This w'lll not 
pre\ent its further publication, howe\er, in any journal selected bj the autlior 
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Dr Edward L lurner, FACE, Bradford, Pa , has been appointed Dean of the 
new Medical School of the University of Washington Dr Turner graduated in 
medicine from the University of Pennsylvania in 1928, and for about ten years was 
associated with the American University of Beirut, Syria, as head of the department 
of physiology, head of the department of medicine and as acting dean of the medical 
school He returned to this country about 1938, when he accepted the presidency of 
the Meharry Medical College at Nashville, Tennessee, wheie he served as professor 
of medicine and head of the department until 1944 


Dr George C Dunham, F A C P , recently resigned as president of the Institute 
of Inter- American Affairs due to ill health However, he will continue as chairman 
of the Board of Directors 


Dr Stuart Graves, F A C P , University, Alabama, has become dean emei itus and 
professor of pathology emeritus at the Medical College of Alabama The new 4-yeai 
Medical School has already been moved to Birmingham, and Dr Roy R Kracke is 
the dean Dr Graves will continue some of his work in medical education, and will 
occupy an office in the department of biology, and act as director of admissions for 
the Medical College, and as an adviser to pre-medical students 


Dr C C Carpenter, F A C P , has relinquished his duties as director of the 
department of pathology and bacteriology at the Bowman Gray School of Medicine, 
Winston-Salem, because of pressure of administrative duties as dean Dr Robert 
P Morchead, F A C P , Wake Forest, will assume the duties as director of this de- 
partment 


Colonel George M Powell, (MC), (Associate) has been made Assistant Chief 
Health Officer of the Panama Canal 


Dr Christoplier G Parnall, F A C P , Rochester, N Y , retired on September 30 
as Medical Director of the Rochester General Hospital after serving for twenty years 
The Acting Medical Director succeeding Dr Parnall is Dr Frank C Sutton 


Dr Walter P Anderton, FA CP, New York City, has been elected Secretaij' 
of the Medical Society of the State of New York 


Dr Bradford J Murphey, F A C P , Denver, Colo , has been elected Secretarj of 
the Colorado State Methcal Socict>, for a 3-year term 


Dr llionias P I‘indlc\, Jr, FA CP, New Orleans, La, is Research Director 
of the Alton Ochsner Medical Foundation for research in chemistry A grant of 
$5,000 was recently made to the Foundation by Smith, Kline and French, pharmaceuti- 
c.il manufacturers, of Philadelphia 


Major General Norman T Kirk, F A C P, Surgeon General of the United States 
*\rnn. has been awarded the Distinguished Service Medal b> General Somervell, 
Commanding General of the Arm> ScrMCc Forces, in recognition of his “outstanding 
itadership in directing the largest Medical Department in the historj of the 
Unitcfl ‘'tate*! Armj ” 
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Brigadier General Henry C Coburn, Jr , F A C P , Post Surgeon at Fort Bragg, 
N C , has been retired following thirty-seven years of service with the Array He 
was a native of Washingfton, D C, and was commissioned into the Army Medical 
Corps in 1908 He served in the Philippines and North China in his early Army 
career, and in World War I, holding the French Chevalier Legion of Honor and 
Victory Medal witli star for his outstanding services General Coburn was Qiief 
of the Medical Service at Fort Sam Houston, Tex, and at Walter Reed General 
Hospital prior to his position of Post Surgeon at Fort Bragg 


Brigadier General William L Hart, F A C P , Surgeon of the Eighth Service 
Command, will retire from active duty on December 31, 1945, concluding his thirty- 
seventli year of service with the United States Army Medical Department He 
entered die Army Medical Corps in 1908 as a First Lieutenant, and spent several of 
his early years of service in tlie Philippines and in Mexico, and during World War I, 
in France and Germany In 1940, then a Colonel, General Hart was appointed 
Surgeon of the Eighth Service Command, and was recently promoted to tlie rank of 
Brigadier General 


Colonel Leon L Gardner, (MC), FACP, formerly m cliarge of Public Re- 
lations and Military Intelligence, Ofiice of the Surgeon General, has been appointed 
Director of die Army Medical Library 


The following four Medical Department Colonels, recendy nominated by Presi- 
dent Truman for promotion to Brigadier Generals, have received confirmation of said 
promotions William C Menninger, Director of the Neuropsychiatry Consultants 
Division, Office of die Surgeon General , Robert M Hardaway, FACP, Com- 
manding Officer of Bushnell General Hospital , Sidney L Chappell, FACP, Com- 
manding Officer of the England General Hospital , Edward A Noyes, FACP, 
Surgeon of the Fifth Service Command 


Dr Howard K Petry, FACP, Harrisburg, Pa , has been elected President-Elect 
of die Medical Society of the State of Pennsylvania 


Blood — The Join ml of Hematology is a new journal to start publication in Jan- 
uary, 1946 Di William Dameshek, FACP, Boston, will be the editor-in-chief 
Among die associate editors will be Dr Charles A Doan, FACP, Columbus , Dr 
Thomas Hale Ham, FACP, Edgewood Arsenal, Md , and Dr Maxiv ell M Win- 
trobe, FACP, Salt Lake City The editorial office will be at 25 Bennett St , Boston 


Course in Electrocardiographic Interpretation 

Dr Louis N Katz, FA C P , Chicago, will direct a course in electrocardio- 
graphic interpretation for graduate physicians at die Michael Reese Hospital, Chicago, 
starting Wednesday, February 13, for twelve weeks, 7 00 to 9 00 pm Furdier in- 
formation and a copy of die program may be obtained on application to the cardio- 
lascular department, Michael Reese Hospital 
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War-Time Graduate Medical Meetings 

Region No 4 (Eastern Pennsylvania, Delaware, New Jersey)— Dt B P Widmann, 
Chairman, Dr J S Rodman, Dr S P Reimann 

U S Naval Hospital, Philadelphia, Pennsylvania 

December 28— Difficulties m the Diagnosis of Surgical Lesions of the Upper Urinary 
Tract — ^Dr Leon Herman 

Region No 24 (Southein California)— Lt Comdr G C Gnffitli, aiairman, Capt 
H P Schenck, Dr J Churchill, Dr W Morrison, Maj N Nixon 

Bnnitngham Gcneial Hospital, Van Niiys, California 

December 26 — Neuro-Surgery — Captain Ei erett Dickinson 

A AF Regional Station Hospital, Match Field, Cahfotnia 

December 18 — ^Acute Nephritis — Dr John S Lyttle 

Station Hospital, Camp Cooke, Cahfotnia (afternoon session) and Hoff Genet al 
Hospital, Santa Bat bat a, California (evening session) 

December 19 — Problems in Tuberculosis — Commanders W L Rogers and A W 
Hobby 

Torney Genet al Hospital, Palm Sptings, California 

December IS — Hemolytic Streptococcal Respiratory Infections and Their Sequelae — 
Commander Robert E Solley 

V S Natal Hospital, Santa Matgatila Ranch, Oceanside, Cahfotnia 

December 27 — Problems Associated with the Surgery of the Biliary 'Tract — Captain 
Howard K Gray 

U S Naval Hospital, Long Beach, California 
December 19 — ^Low Back Pam — Major Samuel Weaver 

V S. Natal Hospital, Corona, Cahfotiiia 

December 27 — The Use of Products of Fibrinogen and Thrombin in Otolaryngology — 
Captain Harrj P Schenck 

U 9 Naval Air 1 raining Station, San Diego, Cahfotnia 

December 21 — The Penicillin Treatment of Syphilis and Gononhea — Commander 
W W Duemhng 

A A !• Rigional and Contalcsccnt Hospital, Santa Ana At my Air Base, Cali- 
fornia 

December IS — Compound Fractures — Commander P E McMasters 
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OBITUARIES 

DR MILES JOHN BREUER 

Miles John Brener, M D , F A C P , Los Angeles, Calif , died October 14, 
1945, at the Veterans’ Hospital at Sawiielle, Los Angeles Dr Brener was 
born 111 Chicago, 111 , Jannary 3, 1889, received his premedical training at the 
University of Texas and his medical training at Rnsh Medical College, 
Chicago, gradnating m 1915, he held the degrees of B A and MS from 
the University of Texas, he was a member of the Phi Beta Kappa, Phi 
Gamma Mn, and Sigma Xi Fraternities 

Dr Brener seiwed dnnng the First World War at home and in France 
He was for many years located m Lincoln, Nebraska, bnt after a long illness 
removed to California abont 1943, and for a time was located in Oakland, 
later moving to Los Angeles He was a member of the American Heart 
Association, National Tnbercnlosis Association, Los Angeles Connty, and 
California State Medical Societies, Fellow, American Medical Association, 
Ameiican Society of Clinical Pathologists, and the American College of 
Physicians, the latter since 1922 He was also a Diplomate of the American 
Board of Internal Medicine He was the author of many published papers 
and of a book entitled “Physiotherapy Technic ’’ 

DR JESSE SHOUP 

Jesse Shoup, B S , M D , (Associate), Washington, D C , died July 21, 
1945, at Doctors Hospital at the age of 80 He resided at 200 Maryland 
Avenue, N E 

Di Shoup nas born in 1865 near Dayton in Green County, Ohio He 
received the degree of Bacheloi of Science from Ohio Normal University in 
1888 and graduated from the Jefferson Medical College of Philadelphia in 
1891 The same )'-ear he began practicing medicine in Dayton, Ohio A 
few years later, 1894, he secured his license to practice in the District of 
Columbia and continued to serve the District as a general practitioner for 
half a centur}’’ He had held staff appointments at Providence, Sibley and 
Garfield Hospitals 

He was a membei of the old Ameiican Congress on Internal Medicine, 
and by virtue thereof became an Associate of the American College of 
Physicians in 1926, when the Congress ^^as merged with the College 

Dr Shoup had been affiliated with both the Medical Association of the 
District of Columbia and the Medical Society of tlie District of Columbia, 
becoming a member of the former in 1896 and of the latter in 1902 He 
had been a Life Member since 1937 

He was a Fellow of the American JMedical Association, a member of the 
Washington Pleart Association, and a cliarter member of the Washington 
Medical and Surgical Society 
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His wife, Mrs Anna Slioup, survives him, together with a brother, 
Arthur A Shoup, and a sister. Miss Olive Shoup, both of Dayton, Ohio 

Wallace M Yater, M D , F A C P , 
Governor for the District of Columbia 

DR PAUL BROWN WELCH 

Paul Brown Welcli, M D , F A C P , Miami, Florida, died May 6, 1945 
Dr Welch was born November 23, 1889, at Wauneta, Kansas He was a 
graduate of the Unn^ersity of Illinois and became nationally known in his 
specialty of Gastroenterolog}’’ Pie was the author of numerous and im- 
portant papers pertinent to his field and was recognized as one of the leading 
specialists in the South He had been Chief of the Gastroenterological 
service at Jackson Memorial Hospital since 1934 During his many years 
of residence in that area he became widely and favorably regarded, not alone 
for his unusual talents but also because of his personal charm and his uni- 
Ycisal liking for patients, fi lends, and colleagues His untimely demise will 
long be regretted by those who knew him well and were privileged to enjoy 
his friendship 

C Frederic Roche, M D , F A C P 
DR KENDAL FROST 

Dr Kendal Frost, for many years one of the foiemost dermatologists on 
the Pacific Coast, died on September 28, 1945, at his home in Los Angeles, 
California 

Di Frost was a membei of a pioncei Los Angeles family, he was a 
graduate of the University of California and of Rush Medical College He 
later studied m Pans and after serving as an officer in World War I he 
acted as a member of PIcrbert Hoover’s Belgian Relief Commission Re- 
turning to California after the war he early decided to specialize in derma- 
tology and syphilolog)' and from then on rose steadily until at the time of 
his death he had been prominent in practically all work connected with his 
‘'pccialty 

For many yeais he was Clinical Piofcssor of Medicine (Dermatology 
and S} philology), at the University of Southern California, and Chairman 
of this department at the Los Angeles General Hospital; he was a membci 
of the American Medical Association, the American Dermatological Asso- 
ciation, the California Medical Association, the Los Angeles County Medical 
Society, Los Angeles Academy of Medicine, the Los Angeles Dermatological 
Society and the Los Angeles Sjmposium Societ> , on the staff of the PIos- 
pit.al of the Good Samaiitan and of St Vincent's Hospital and Consulting 
Dermatologist for the Childien’s Hospital and the Santa Fe Hospital Pic 
.iho vas a member of the Lo*. Angeles Museum Patron’s Association, the 
California Cliti) and Theta Delta Chi I'raternit\ 
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Dr Frost was a man of high moral charactei, particularly high stand- 
aids, and outstanding in his field, he will be greatly missed by all members 
of the profession in Los Angeles He is survived by his widow, one son, 
Kendal, Jr and one daughter, Rebecca 

Roy E T homas, M D , F A C P , 
Governor for Southern California 

DR GEORGE ARGALE HARROP 

Dr George Argale Harrop died of heart disease on August 4, 1945, at 
the Presbyterian Hospital, New York City 

Dr Harrop was born m Peru, Illinois, in 1891, attended Harvard (A B , 
1912) and Johns Hopkins (M D , 1916) He did his postgraduate work at 
the University of Copenhagen, and then after a short period at the College 
of Physicians and Surgeons of Columbia University was called to assist m 
the organization of medical science at the Peking Union Medical College 
Returning from China in 1924, he was appointed Assistant Professor of 
Medicine at Hopkins and Associate Physician m the Johns Hopkins Hospital 
He was here from 1925 to 1937 and laigely concerned with research on 
metabolism and endocrinology 

When the Squibbs Institute for Medical Research was founded m 1937 
Dr Harrop was appointed Director of Research, and in 1943 was elected 
a vice-president of the company On taking up his work with the Institute 
he moved to Princeton and in 1938 received an appointment from Princeton 
University as lecturer in biology 

At the Squibbs Institute Dr Harrop had much to do with large scale pro- 
duction of penicillin, as well as directing research in malaria, the treatment 
of shock, and other problems At the University his research was on funda- 
mental problems of mammalian physiology, beyond which he was always 
ready to encourage and help staff members and advanced students He had 
established a real place among the Princeton faculty, and one of his fellow 
faculty members said of him “He was a brilliant investigator and, withal, 
a fine and cultured gentleman He will be keenly missed as a member of 
Princeton’s scientific community ” 

Dr Harrop also served as Medical Consultant to the Middlesex General 
Hospital, New Brunswick, he was a Diplomate, American Board of Internal 
Medicine, Fellow, since 1931, of the American College of Physicians, Fel- 
low, the American Scandinavian Foundation , Member, American Society of 
Biological Chemists, Society for Experimental Biology and Medicine, New 
York Academy of Medicine, American Clinical and Climatological Associa- 
tion, and Societe Biologique of Pans He was the author of “Management 
of Diabetes” 1925, and “Diet in Disease” 1930, as well as numerous articles 
on metabolism and dietetics 

Surviving are his iMfe, Mrs Esther Caldwell Harrop, three sons, George 
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Argale Harrop 3d, William Caldwell and David Cole Harrop, and a 
daughter Esther Harrop 

George H Lathrope, M D , F A C P , 

Governor for New Jersey 

DR WILLIAM A GROAT 

William Avery Gioat, M D , F AC P , Syiacuse, N Y Born, Canas- 
tota, N Y , 1876, M D Syracuse University College of Medicine, 1900, foi 
many years, Piofessor of Clinical Pathology at his alma mater and a Trustee 
of the University, Senior Attending Physician and Director, Hazard Me- 
morial Laboratory, Syracuse Memorial Hospital, Senior Attending Physi- 
cian, Diseases of Metabolism, and Director of the Jacobson Memorial 
Laboratory, St Joseph Hospital, Consultant, University, City and Syracuse 
Psycliopathic I-Iospitals, Chairman, Advisory Committee on Public Health, 
City of Syiacuse, Formei Piesident, Medical Society of the State of New 
York and Syracuse Academy of Medicine, member of the House of Dele- 
gates, American Medical Association, 1939, 1940 and 1942; member, Ameri- 
can Association of Immunologists, American Association for the Study of 
Goilci, American Society of Clinical Pathologists and the Association for 
the Study of Internal Secretions, Diplomate, American Board of Internal 
Medicine, Fellow of the Anieiican College of Physicians since 1926, served 
during World War I, Lt Col , Medical Officeis Reseive Corps, at the time 
of his death , membei of the Management Committee of the New York State 
Journal of Medicine, died Septembei 9, 1945, aged 68, of chionic myo- 
caiditis and ceicbral arteriosclerosis 

In addition to the above he was a nicmbci of two Medical clubs in Syra- 
cuse, N Y , 1 e the Thursday night Club and the Hiawatha Club 

Dr Groat’s major interest in Internal Medicine was hematology and 
metabolic diseases He was the first one m Syracuse to carry out the Was- 
scnnaiiti reaction and for sc\eral years befoie the New York State laboia- 
lonts undertook then loutinc performance Di Gioat made many such tests 
for the physicians in Syracuse and the surrounding territoiy He rendered 
\erN \a)uablc serMce to the physicians in the community He made several 
original oliscriations m hematology and metabolic diseases which were le- 
{Kirted m the literature 

Dr Groat had a scientific, inquiring mind He uas greatly admired b) 
his friends and patients He was frequently consulted on problems in hema- 
tolog) and metabolic diseases In physicians in Central, Northern and South- 
ern New "^'ork who regarded his opinion Ncry highly 

At the de.uh of Dr Gro.it Sjiacusc lost one of its most valuable physi- 
t inns 

Enw AUb C Ri ti ln'Sti in, M D , F A C P , 

.Svr.ieubc, X Y 
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COLONEL THOMAS WARD BURNETT 

Thomas Ward Burnett, M D , F A C P , died suddenly on October 19, 
1945 Colonel Burnett retired from die Medical Corps of the regular Army 
on June 30, 1945, and since that time had been residing at the Hotel Henry 
Hudson m New York City 

Colonel Burnett was born at Summit, New York, m 1882 He attended 
Wesleyan University for three 3 'ears, and graduated in medicine from Co- 
lumbia University College of Physicians and Surgeons in 1908 He was a 
resident intern at the New York Hospital, 1908-10, and thereafter practiced 
medicine and engaged m hospital work at White Plains, New York, for a 
year He entered the Medical Corps of the United States Army and studied 
at the Army Medical Scliool in Washington, D C His career was devoted 
to the usual assignments of a medical officer 111 tlie Army , he filled assign- 
ments at Army posts m various parts of the United States and at Army 
installations in the Pacific 

He was the author of a considerable number of publications appearing 
in various medical journals He was a member of the Association of Mili- 
tary Surgeons of the United States, an honorary membei of the American 
Medical Association, and had been a Fellow of the American College of 
Physicians since 1936 

He was a genial gentleman, was possessed of broad inteiests and much 
enthusiasm He exhibited an active interest in medical progress and was at 
all times an enthusiastic Fellow of the College 

DR BEVERLEY RANDOLPH TUCKER 

Dr Beverley Randolph Tucker of Richmond, Virginia, was born on 
April 26, 1874 He received his academic education at the V irginia Military 
Institute and later received the Degree of Doctor of Medicine at the Medical 
College of Virginia in 1905 An internship followed m 1905-1906 at the 
Orthopedic Hospital and Infirmary foi Nervous Diseases, Philadelphia ' 
Subsequently, Dr Tuckei engaged in postgraduate work at Ward’s Island, 
New York, and still later at the Allegenieines Krankenhaus, Vienna Early 
in his training he determined upon tlie special study of Neuropsychiatr}' and 
practiced this branch of medicine with skill and distinction up to the time of 
his death 

Numerous distinctions, honors, and professional associations attended 
Dr Tucker’s career He was Chief of Staff of the Tucker Sanatorium, 
Consulting Neuropsydiiatnst at the Johnston-Willis and St Elizabeth’s 
Hospitals, a member of the Medical AdMsorj' Board, Virginia Selective 
Service , past President of the Tri-State Medical Association and the Mental 
Hygiene Society of Virginia, President from 1942-1943 of the Richmond 
Academj' of Medicine, a member of the American Neurological Association 
and the American Psycliiatric Association , a Fellow of the American Medi- 
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al Association and the Ainei ican College of Physicians, the latter since 1920 
!ie was also a member of the Society of Cincinnati, having served as Presi- 
lent m the State of Virginia fiom 1933-1935 He was a member of the 
State Board of Health and contributed wisely to many of the problems con- 
'ronting this body During World War I, he was a membei of the Medical 
Advisory Board in Virginia and Contract Surgeon in the U S Army At 
me time, he was Vice Chairman of the City Library Board of Riclimond, 
irst Juvenile Court Physician, a founder of the Children’s Clinic, and held 
lumerous other positions of responsibility and distinction In 1938, he be- 
:ame Enieiitus Professor of Neurops 3 'chiatry of the Medical College of 
Virginia 

Dr Tucker was a scholar of ability and action His writings were not 
muted to the field of medicine but he was active in this field He was 
nterested particularly in the education of young men and constantly strove 

0 stimulate them to investigative work His own investigations occupied 

1 good deal of his time and he was constantly working on some problem 
Disinclined to think along orthodox lines, he stirred up considerable discus- 
sion with his work on pellagra and a discussion of the effect of this disease 
311 mental disorders Studies on the pituitary gland and the hypothalamus 
i\cre also contiibuted 

In addition to his medical uiitings, Dr Tucker entered other hteraiy 
fields and was the author of “S Wiei Mitchell” (1914), “Verses of Vir- 
ginia” (1923), “The Gift of Genius” (1930), a novel, “Narna Dan ell” 
(1936), and “Tales of the Tuckeis” (1942) Other medical writings in- 
cluded editorials as editor of the “Old Dominion Journal of Medicine and 
Surgery”, the section on Cianial Nerves in Tice's Practice of Medicine, and 
numerous other articles 

Dr Beverley Tucker uas a gracious host and enjoyed entertaining his 
friends His interest in the Confcdeiacy was one of his stiong character- 
istics He, no doubt, fought and re-fought the conflict of 1861 up to the 
lime of his death and, like many Southern gentlemen of his time, was largely 
unrecon'Jlrucled He had many other interesting qualities, one of which was 
hts essential disregard of lii health as, during the last four or five years of 
hib life, he had numerous episodes repicscntmg relatively marked disability 
lIowc\cr, he ignored these and continued at his desk with his work Many 
of his friends found it anuismg that he felt that excicise was a waste of time 
and rarely, if e\er, did he indulge m any sport or games, spending most of 
his time in uorkmg on medicine or some literary pursuit Bcvericj 
Kandolph Tucktr, founder of the Tucker Hospital, died in this institution 
on June 19, 1945 

J Edwin Wood, iSI D , 1' A C P , 

Governor for \'’irginia 
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